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KEY TO ATOMIC PROGRESS 
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G-E Engineers Measure ‘“Scram’’ 


Speeds to 1/1000 th of a Second 


To determine nuclear reactor control element and mech: 
nism operating characteristics during the design stage 
General Electric engineers use this versatile test loop which 
simulates actual reactor conditions. In-service scram speeds, 
release times, reliability under adverse conditions, and 
mechanism life can be ascertained before the control drive is 


specified for a particular reactor 


Determining critical operating characteristics like these 
in the design stage, is another example of General Electric 


engineering leadership in the field of atomic energy 


Atomic Power Equipment Department, General Electri 
Company, Schenectady 5, New York 
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About NUCLEONICS 


In the past several years, the peculiar characteristic of 
the peacetime nuclear industry was that words spoke louder 
than actions, there were lots of words—and most of them 
pointed to glowing pictures of the promise of the atom 
Maybe the atom was even oversold 
But now the trend has turned A trip across the counts 
rave us a first-hand exciting picture of the meta 


that has taken place—the change 


iit may sound a bit anomalous, the be 
was at the phenominally suc 
meeting of the American Nuclear Societ , icavo 
course, lots of talk at conventions but the talk 
vas mostly about action lake the two session 


research reactor developments reported 


ue Along with the talk by Jim Lane of 

this provided a dramatic demonstration 

it we getting into the hardware stage and that before 
1960 is over we'll have some pretty good insight into where 


were going on the economu ol nuclear power! i that 
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APPLICATION AND GENERAL DESCRIPTION 


This all-stainless steel, Blickman-Built vacuum dry box 
an inert atmosphere for the safe handling of 
radioactive Fabricated of 4” stainless 
plate, and furnished with air-lock, it is designed so that 
t can be completely sealed for creating a vacuum and 
then flushing with a controlled atmosphere. Box and air 
lock together will pump to 0.1 mm. of mercury and, with 


valves closed, will not drop to less than 1 mm. of mercury 


prov ides 


steel 


materials. 


in 15 minutes. The unit measures (overall) 52” long x 26 
high x 24” wide at the base. Sturdy, all-welded construc 
tion assures long-lived durability. Boxes of this type are 


custom designed to your individual requirements 


34" 


FOR HANDLING 
RADIO-ISOTOPES AND REACTOR 
FUEL CONTAINING PLUTONIUM 
OR U233. 


INA 
CONTROLLED 
ATMOSPHERE 


VIEWING WINDOWS 








VACUUM PUMP- OUT 


PRESSURE PLATE FOR 
USE DURING EVACUATION 


Send for Technical Bulletin 
also folder illustrating 
Blickman-Built 

Stainless Steel 

Specialized 

Laboratory Equipment 


-— 
7908 Gregory Ave. 
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LABORATORY EQUIPMENT 


BLICKMAN we. oie ce sere 


Weehawken, N. J. 





General Electric offers 
new single-cycle BWR* — 
for atomic power plants _ 


— 
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Designed specifically to furnish energy 
for electric power generation 


4 


Forerunner of a whole new family of small power reactors, the General Electric 
single-cycle boiling water reactor is a new source of energy designed for power 
plants in a range of 5000 to 20,000 kw. It can be modified for larger ratings. 
Boiling in the reactor itself and forced circulation offer these advantages: 

(1) Simplified design; no main heat exchanger used. (2) High thermal efficiency: 
(3) Automatic control of response to load changes. (4) Greater safety since re- 
actor is self-limiting in case of excessive nuclear reactivity. 


This reactor uses fuel elements of the long-burnup type. Spent fuel elements 
are stored in the service pool adjacent to the reactor until cool enough for 
futher handling 

The reactor and service pool can be equipped for neutron and gamma irradia- 
tion for research without interfering with reactor operation. 
For more information, write for bulletin GER-1220, Sect. 192-7, or contact the 
Atomic Power Equipment Dept., General Electric Co., Schenectady 5, N. Y. 


*Boiling Water Reactor 
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SCHEMATIC DIAGRAM OF STEAM CYCLE 
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REACTOR 


SIMULATED FUEL ELEMENT being installed in a heat STEAM FLOWS FROM REACTOR to drum. Saturated steam 
transfer loop for tests under reactor thermal condi passes to turbine; water goes to feedwater heaters and 
tions. This is one of G.E supporting atomic devel- returns t drum. Forced circulation pump provides 


opment programs t act lesign automatic cont: response to load changes 
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Small enough to lower inside 
a 2"'-diameter oi! well ca: ing, 
logging unil developed by 
Perforating Guns Atlas 

Corp. has is radiation 

ource shielded by 


Mallory 1000 Metal. 








New oil well logging technique uses 
Mallory 1000 for radiation shielding 


An EXCEPTIONALLY ACCURATE method for examin- of undesirable radiation in unwanted directions. 
ing oil wells for possible oil-rich strata has been Kxceptionally uniform in density, and free from 
developed recently by Perforating Guns Atlas Corpo- internal voids that would detract from absorptive 
ration. Based on simultaneous logging of gamma and qualities, Mallory 1000 assures predictable perform- 
neutron radiation, this equipment eliminates major ance essential to overall precision of measurement. 
sources of error in radiation logging. It is applied not It is readily machined to the close tolerances re- 
only to new wells, but also to location of new pro- quired. And its mechanical strength and weathering 
ducing levels in old well properties meet every requirement of this work 


To permit servicing of wells that already have small Mallory 1000, a unique product of Mallory powder 
diameter casing or tubing installed, the logging unit metallurgy, is proved by test and extensive use to 
is designed with an outside diameter of only 144”. be up to 30°, more effective than lead in shielding 
At its lower tip, a precisely machined cylinder of radiation up to MEV levels. Its extreme density and 
Mallory 1000 metal holds the radioactive source high mechanical strength also make it valuable for 

counterweight gyroscope rotor and similar mass 
Use of this highly efficient shielding material provides, components. Write to Mallory today for complete 
in the limited space available, effective suppression technical data and absorption characteristics 


In Canada, made and sold by Johnson Matthey & Mallory, Lad 


110 Industry Strect, Torente 16, Ontarie Expect more...get more from 


Serving Industry with These Products: PR MALLORY & CO Inc 
Electromechenical—Resistors * Switches * Tuning Devices + Vibrators 
Electreochemicoa!—Capacitors * Rectifiers « Mercury Batteries A L LO Q 
Metellurgicel— Contacts + Special Metals and Ceramics « Welding Materials 


MALLORY & CO ine INDIANAPOLIS 6. INDIANA 


For information on titenium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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TREMENDOUS, NEW FIELD OF OPPORTUNITY 


NUCLEAR AIRCRAFT DESIGN AND DEVELOPMENT 


Tick iride Hydrodynami« 


| Aerodynamic Dy) 
and Aircraft 


tir in San Diego offers challenging anc 
rewarding positions to engineers and scic Nucle il Propul ton kngineer 
nt Designers will enjoy tremendous growth 


| ! 
ists in the long range program of deve lopimne 


tf nuclear powered aircraft tor the U.S. Na pote ntial at all « \perience levels through pal 
ti pation in the design and development ol 


Mechanical, Civil, Marine, Chen 
UCLEAR POWERED ALRCRAFI 


Physicists and Naval Architect 


Graduate 


il Engineers 
lo join this new team within our engineer 


Addr 


without aircraft experience are invited to join 
Cine ring ce partie nt, write at once 


ume to H. T. Brook I ngineering Person 


the important program of construction and ( 
NT FACILITIES r 


peration of NUCLEAR DEVELOPMI 
nel Dept 1520 


erational and handling conce pts 


_CONVAIR. 


@. 
LF) A DIVISION OF GENERAL DYNAMICS CORPORATION His 


SAN DIEGO, CALIFORNIA 


; 
(i ¢ 


3302 PACIFIC HIGHWAY - 
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NO MEASURABLE 
ERROR IN A 


OERSTED 
FIELD! 


WESTON 


Secondary Standards 
(% of 1%) 


Model 325 self-shielded D-C Laboratory 
Standard (1/10 of 1%)—an improved 
instrument now replacing the world 
renowned Model 5. 


The new Weston model 325 provides a new 
STANDARD of laboratory measurement 


Another WESTON first...a self-shielded primary instrument standard that is 
unaffected by magnetic fields normally encountered in the modern laboratory 
While the new Model 325 incorporates a special CORMAG® mechanism, 

the overall design provides an even far greater degree of shielding than that 
inherent in the basic core-magnet mechanism. In fact, tests show absolutely no 
measurable error in a 5 oersted field. Thus there is no need for positioning or 
mounting the instrument with reference to the earth’s field; nor to take 

undue precautions when using it in close proximity to current carrying conductors 
In addition, Model 325 is well compensated for normal room temperatures; 
and a vernier type corrector is provided for precise and rapid zero adjustment 
This improvement in primary instrument standards is another example of the 
forward thinking and continuous development which have kept WESTON 

the instrument leader since 1888. For complete data on Model 325, or on other 
Weston instruments consult your nearest Weston representative, or write 
Weston Electrical Instrument Corporation, 614 Frelinghuysen Avenue, 
Newark 5, N. J. A subsidiary of Daystrom, Incorporated 


WESTON 


Instruments 
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Here Is Your Invitation To Visit The 
1956 
TRADE FAIR OF THE ATOMIC INDUSTRY 


wr 4 "ed [—— in 


yet 


AVY PIER et iier \elemm | G8), le) )) 
September 24-28, 1956 


Atomic Industrial Forum, Inc 


ude Fair tickets nm ay be obtained | 


ATOMFAIR 


Atomic Industrial Forum 


3 East 54th Street, New York 22 


TRADE FAIR OF THE ATOMIC INDUSTRY 
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The Forum The Atomic Industry: 


A non profit me 
475 industria 
organizatior 4 


nstitutions in 


© Serves manag: 
tributing cente 

* Promotes unde! 
legal, economic ; 


atomic energy pre 


* Encourages the 
standards and p 
full-scale deve 

cluding those sta: 
mum public and 


* Provides inf: 
understand th« 
: 


, ; ‘ 
peacelul utiliza 


* Encourages le 
able security boul 
atomic energy r 
tional strength 

* Coordinates 
probl ms as tho 
materiais, insu 
lishment of u 
atomic energy 

© Cooperates 

cies in the tra 
the technique: 

* Assists the at 
tify and realize 
atomic energy 

* Works with 
organizations and 
the advancement 
and utilization 


TVISLSNGNI 


wWnwod 





SAVE MAN-HOURS WITH HIGH VACUUM 
COMPONENTS MADE BY MEN WHO USE THEM 





Mechanical Vacuum Pumps 


NRC Mode! 100M 


f the Gas Ballast feature, these pumps 

their original high efficiency even when 
7, water, or other condensable 

herefore, expensive oil purifiers and 
i costly oil changes are not needed 

s have paid for themselves in three 


| savings alone 


Ultimate Ultimate | 
va J Vacuum 

Gas Gas Ballast 
Ballast On mm 
Off mar Hg (A) 
Hg (A) 


| Price 
| (B) 
| 


SINGLE STAGE 


DOUBLE STAGE 


As a pioneer in the manufacture 
ind use of high vocuum systems, 
NRC learned well what unreliable 
components con cost in wasted 
and money. Offered above 
ponents developed by NRC 

set its high operating stand- 

To get further information 


senda coupon 
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Diffusion and Booster Pumps 


i | 
se »* >» 


NRC Booster and Diffusion Pumps 
While NRC high vacuum diffusion and booster 
pumps are unsurpassed for through-put, blank 
off, and forepressure tolerance, they ore es 
pecially outstanding for reliability. They offer 
long, trouble-free life, and are easy to maintain 
Narcoil pumping fluids are unusually stable, have 
excellent pumping choracteristics, and are low 
priced. Narcoil-! s $ 50 per gallon and 


Narcoil-40 is $38.50 per gallor 


DIFFUSION PUMPS 


rcury 
oil 4 





Vacuum Gages 


NRC Model 520 

NRC vacuum gauges ore outstanding for their 
accuracy and ability to withstand hard usage 
The NRC Model 520 shown above is an all 
purpose gauge with uniquely wide range and 
accuracy. Its ruggedized new circuitry eliminates 
troublesome components, minimizes contamina 
tion effects and provides highly stable linear 
omplification 


Price 
com 
plete 
with 
head(s) 


HIGH VACUUM GAUGES 


T hermoc ouple 


Head 


A phatr 


lor ivat 


Logarithm 
Alphatror 


Alphatron® 


lonizatio 
Thermoc oupie 


Thermocouple 
lomizatior 


NRC EQUIPMENT CORPORATION 
4 Swhsidiary of 
MATIONAL RESEARCH CORPORATION 


Please send NEC Bulletins on Mechanical Pumps 


Address 


; 
y 


Dept. 68, Charlemont Street, Newton Highlands 61, Massachusetts 
NJ Fe  - Diffusion and Booster Pumps Vacuum Gouger 
. Have representative call 


EQUIPMENT “as 
(ol0)-1-10)-7 Bele), — 


Tithe 





“HOT” ball game 
Tame LOE celal-mre) mm ige)emme) a) 


How do you keep track of one experimental 
grinding ball when it’s rolling around with 
thousands of other balls buried in 30 tons of 
powdered iron ore? 


Painted markings wear off immediately 
... Stamped marks wear off almost as soon... 
there seemed to be no way to identify the ball 
that needed watching. 


At Reserve Mining Company’s taconite ore 
mill, where tests on the wear rates of grinding 
balls are being made, Republic Steel nuclear 
physicists suggested irradiating the experi- 
mental ball. Now a Geiger counter quickly 
locates the ball when it’s time to chart its steels more economically. For information on 


This is another way in which Republic Steel 
uses nuclear physics as a tool to make better 


wear-rate. Above, you see the photographic Republic Stainless and Alloy Steels for atomic 


record of wear-rate every 30 days on an energy applications, write to Dept. N-56C, 
experimental alloy steel ball. Republic Steel Corporation, Cleveland 1,Ohio. 


REPUBLIC STEEL 


GENERAL OFFICES « CLEVELAND 1,OHIO 


World Widest Range % Sudarnd, Stols avi, Sle, pode 
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To meet the challenge of modern 
industry actively engaged in the 

use of beta-gamma emitting radio- 
active materials, we have designed 
this accurate and reliable Monitor 

to safeguard the health and produc- 
tivity of personnel. Our Model AM-1 
continuously samples the air of plant 
or field, determines the amount of 
particulate activity present, and 
graphically presents the data. 


















































Simple multiplication factor design 
readily permits conversion of the 
data to microcuries per cubic centimeter. 





> 
a 
——__ 
> 


















































SEBERLINE ss 


of Reynolds Electrical and Engineering Co., Inc. 








805 EARLY STREET 
TELEPHONE 3-5124 
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FIELDS OF RESEARCH AND 
am B-MPLOYMENT OPPORTUNITY AT 
‘a WORLD-FAMOUS LOS ALAMOS 

SCIENTIFIC LABORATORY 
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Los Alamos Scientific Laboratory is operated 
by the University of California for the U.S 
Atomic Energy Commission . 
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Theoretical Physics and Mathematics 

In the field of theoretical physics, the Laboratory carries on 
studies of nuclear theory, equations of state, mathematical analy 
sis methods, hydrodynamics problems and various aspects of 
applied mathematics. The Theoretical Division is also concerned 
with che conceptual design of nuclear weapons, and supports 
many non-weapons activities such as the nuclear reactor and 
propulsion programs. The equipment used includes the Los 
Alamos-developed Maniac, the Maniac II, two IBM 704's and 
un IBM 701 


Experimental Nuclear Physics 

Much of the work in experimental physics is concerned with 

nuclear properties of various materials. Fundamental studies arc 

made of nuclear forces, neutron and charged-particle reactions 

ind cross sections. Experimentation in controlled thermonuclear 
nf assuming increasing importance. Among the facilities 

available are three 


Van de Graaffs, two Cockcroft- Walton ma 


chines and a variable energy cyclotron 


Electronics and Instrumentation 
Che Laboratory is engaged in the design and development of 


nuclear physics research instruments, scintillation counters, fast 


pulse amplifiers, multi-channel analyzers, fast oscilloscopes, 
radiat letection instruments, electronic controls and control 
ystems, and high-speed cameras which operate at 15 million 
frames per second. Electronics specialists also assist in the design 
of digital computers and of instruments for studying nuclear 


and thermonuclear detonations 


Nuclear Reactor Research 

In connection with the peacetime applications of nuclear energy 
the Laboratory is currently developing several advanced power 
reactors of unusual design. In addition, two research reactors 
ure available for experimental studies. The remotely controlled 
critical assembly machines, known as Topsy , Godiva and Jezebel 


constitute neutron research tools of a unique character 


Nuclear Propulsion 

The Laboratory is actively engaged in the application of nuclear 
energy to the new and challenging field of self propelled mobile 
reactors. There are studies in progress relative to engine design 


heat transfer, controls and instrumentation. 


Chemistry 

Research in chemistry is devoted largely to inorganic and phys 
ical studies, especially of materials such as uranium, plutonium, 
deuterium and tritium used in nuclear energy systems. Radio 
chemical methods are applic d in various investigations. Much 
work is being done on reaction kinetics, the effects of radiation 
on chemical reactions, complex ion formation and the determina 
tion of heats of combustion and solution. Extensive analytical 
studies include the use of a great variety of instruments, as well 


as the techniques of microanalysis. 


Metallurgy and Metallurgical Engineering 

Research activity and development in this field includes investi 
gation of the metallurgical properties of materials used in nuclear 
energy systems; studies of extremely refractory substances, ce 

ramics, cermets and plastics; the behavior of materials under 
extremely high temperatures and high pressures; studies of the 
properties of plutonium and its alloys, with increasing reference 
to their use in reactors, and of uranium and its alloys, develop 
ment of fabrication techniques for various metals and alloys; 
and the high temperature properties of refractory metals tungsten, 


molybdenum, columbium, etc. 
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Weapons Physics, Design and Testing 

Scill the nation’s principal institution for nuclear and thermo- 
nuclear weapons research, the Laboratory takes nuclear weapons 
from the concept stage to proved performance as determined by 
field tests. Activities in weapons research and development in 
clude the mechanics and dynamics of initiating a nuclear energy 
release; the behavior of supercritical systems, the testing of 
nuclear devices and weapons assemblies in Nevada and in the 
Pacific; engineering design of tests and prototypes of nuclear 
systems; and the design and development of nuclear weapons 


components and the tec hniques for their manufacture 


Explosives Research and Development 

Work in this field includes study of fabrication, storage and 
stability problems of explosives; making and evaluating novel 
organic chemical compounds ot possible use as explosives; 
mechanics and dynamics of explosive phenomena, and physical 
and chemical properties of explosive material using mass spec 

trometer, infra-red spectrometer, X-ray equipment and other 
inalytical techniques. High explosives are employed in research 


on equations of state and shock wave phenomena 


Mechanical Engineering 

Design and development work is carried on in connection with 
weapons design, field test facilities, the power reactor and pro 
pulsion programs, servo-mechanisms and remote control sys 
tems. High explosives systems are designed and manufactured 
Other types of work are estimating, cost analysis and liaison 


between architectural engineers and contractors 


Chemical Engineering 

Chemical engineering work includes studies of heat transter, 
fluid flow, solvent extraction, evaporation, distillation and sys 
tems at extreme temperatures and pressures. Problems supporting 
inorganic and physical chemistry research projects are also under 
taken, Other activities are the remote control handling of radio 
active materials and corrosion and crosion studies 

Electrical Engineering 

Much effort is devoted to the design of induction heating sys 
tems for study of alloys at extremely high temperatures, of D€ 
power supplies at currents up to 100,000 amperes, ot servo 
mechanism controls for nuclear reactors, and of high magnet 
field systems. Work is done in planning, building and installing 


power distribution systems and their controls 


The Laboratory now has staff openings for technically 
qualified people interested in these fields of research and 
development. For additional information address your 
mquiry lo 
Director of Personnel 
Division 1108 


los @ alamos 


H~ scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 





Gas Turbine 
Engine 5 


In any climate, 
Solar gas turbines provide 
instant starts, reliable power 


PROVEN, RUGGED RELIABILITY | propulsion, ¢ onstant research to develop 
outstanding characteristic : versatile 
turbine ground power unit engines is in progress 

without hesitation in seconds all the w Solar’s pioneering efforts with gas 
from 65 below zero to yrrid 
degrees, And these power of the decades of specialization 
future have many other advantage ears 

light weight, compactne mplicit vith tough alloys, to design and build 
ease of maintenance products that will withstand difficult 


Today, Solar gas turbine 


new applic ations for these 


130 turbines are a logical outgrowth of three 
During those 


Solar has concentrated on working 


ervice conditions, Can this experience 


he Ip you solve a compl x engineering o1 


Dept ( 1S Sol 
12, Cal 


in many ways—in auxiliar 
ground support cart fabrication problem? ul 
pumps, shipboard generator Aircraft Company, San Dieg if 


Designers, Developers and Manufacturers * Gas Turbines + Aircraft and 
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New NDA Facilities Speed Reactors 
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Hot Lab, Critical Facility Give NDA Staff 
Head Start On New Reactors 


Selecting the correct fuel elements and components for nuclear power reac 
tors has become a key to economic and technical success. NDA takes all pos 
sible steps to ensure that nuclear power reactors delivered for military propul 
sion and for military and civilian power at home and abroad will work safely 
and efficiently 


NDA’s critical facility and hot laboratory help experienced NDA specialists 
analyze and solve problems difficult, if not impossible, to resolve by other 
means. These facilities, now in operation, help make atomic power and pro 


pulsion economical, efficient and timely. 


Our people are our most important asset. 
For information call or write 


IN DA Nuctear DEVELOPMENT CORPORATION OF AMERICA 


5 NEW STREET: WHITE PLAINS, N.Y. + TEL. WH 8-5800 
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LATE NEWS and Commentary 


The way is clear at long last for building the nation’s first nuclear-powered 
merchant ship. President Eisenhower, on July 30, signed the authorizing act 
passed by Congress—now it is up to the Atomic Energy Commission and the 
Maritime Administration to execute it. Not determined immediately was 
whether the vessel will be a passenger ship, a dry-cargo freighter or a tanker: 
Congress recommended a combination passenger-freight ship (see p. R9). No 
limit is set on the ship's cost, estimated at about $40-million. 

. 

“In January a turbojet engine was for the first time powered exclusively by 
heat from an experimental reactor operating on the ground at our testing station 
in Idaho,” AEC Chairman Lewis L. Strauss told the House Appropriations Com- 
mittee (see p. 74). “More ambitious tests will follow. To improve the pros- 
pects for early success, a number of independent approaches are being followed 
in developing a practical design.” 

. 

In a denouement that surprised experienced Washington cbservers, the con 
troversial Gore bill to accelerate the civilian reactor program went down to 
defeat in the House four days before Congress adjourned, by the slender margin 
of a 203-191 vote. Although it had been passed by the Senate, the bill is dead 
and further legislation on the subject must start from scratch when the new 
Congress convenes in January. There is some talk in Washington that a package 
bill may then be offered, combining with the reactor development acceleration 
two other measures that failed to go through Congress in the closing days of the 
session: the Federal indemnity program, and exemption from utility regulation 
for companies during the research and development period of a nuclear power 
plant project. 

The story of the last day of the Holifield bill (identical House version of the 
Gore bill) is simply that the Re »publicans were able to muster their forces on the 
House floor, the Democrats were not. Before the final vote, a long series of 
amendments watering down the bill—-some of them offered by Rep. Sterling 
Cole (Rep., N. Y.) in an effort to make the bill palatable to the AEC—were 
carried by heavy GOP margins. On the final vote, the Democrats lost 27 votes 
to the bill’s foes (18 of them from six coal states) while 17 Republicans crossed 
party lines to vote for the bill; 27 other Democrats and 11 Republicans were 
paired, or not voting. 

The eyes of all who want to see new impetus given to the reactor program are 
now on AEC, waiting to see whether it will move in the direction of meeting the 
pressure for a more vigorous program to achieve economic nuclear power, or 
whether it will interpret defeat of the Gore bill as a Congressional finding that 
the present speed of its development program is the correct one. (One of the 
principal reasons AEC gave for its opposition to the Gore bill was that it already 
had all the authority it needed, and was doing enough, to advance reactor develop- 
ment.) When Nucreonics addressed a direct query on this point to Strauss, a 
spokesman for the AEC chairman replied that no statement was forthcoming at 
this time; that the Commission has reactor progress under continuous review, 
“getting reports all the time on new types” and considering whether they merit 
building of a pilot plant; and that no Commission action had been taken on any 
counter-program to the Gore-Holifield bill. He added that AEC decisions in 
this field normally depend in part on industry response—on what projects in- 


dustry is prepared to pick up; also, that AEC action on new reactor programs 


now might be premature, with five of the seven “second-round” power demon- 
stration proposals still pending before it. 
The tenor of this reply appeared to dampen somewhat earlier speculation that 
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LATE NEWS and 
Commentary 
CONTINUED 


Storm 
& Strife 


13 Bilaterals 
Pass Test 


AEC was indeed preparing an acceleration program of its own. This speculation 
had been inspired when it was learned that the week before the House took up 
the Gore-Holifield bill, Strauss had summoned ten leading reactor experts to 
Washington for a conference to review the AEC reactor program and advise 
whether “there are other areas in reactor design or concept which are not now 
being pursued at all or are being pursued with insufficient vigor at this time.” 
If such were held to be the case, Strauss said at that time, he was “confident that 
the Commission will act expeditiously without impairment of our present reactor 
or weapons program. If funds from private industry or public power bodies are 
not forthcoming, in whole or in part, after reasonable time for invitation and 
negotiation, I will . . . then recommend that the Commission resort to the use 
of public funds to the extent necessary.” Those invited to the conference with 
Strauss, general manager Kenneth Fields and AEC reactor chief Kenneth Davis, 
were: Walter H. Zinn, former head, and Norman Hilberry, acting head of 
Argonne lab; Alvin M. Weinberg, head of Oak Ridge lab; Clark Williams of 
Brookhaven lab; Darol K. Froman of Los Alamos lab; Eugene P. Wigner of 
Princeton; Harvey Brooks of Harvard; Hood Worthington of du Pont; Clark 
Center of Union Carbide Nuclear Co., and Alden B. Greninger of Hanford. 
2 

Meanwhile the political pot was kept boiling furiously during the last fortnight 
that Congress was in session. Among the issues that erupted were these: 

Chairman Clarence Cannon of the House Appropriations Committee, in 
recommending favorably the expenditure of $400,000,000 under the Gore-Holi- 
field bill (prior to its defeat), issued a report containing a thorough excoriation 
of Strauss and his policies. Cannon charged Strauss with getting the nation 
“bogged down in inexcusable stagnation” by his “dogmatic attitude,” and engag- 
ing in a “deliberate distortion of known facts . . . in a zeal to continue a bogged- 
down program”; with “vitiating” Congress’ intent to keep AEC out of politics; 
with willfully deceiving Congress and with writing a “duplicitous, false and fraud- 
ulent” letter to the Joint Committee on Atomic Energy. So blistering was the 
25-page report that Cannon’s colleagues forced him to substitute a toned-down 
version. Strauss also ran afoul of JCAE chairman Clinton P. Anderson who 
accused him of a “studied insult to Congress” with his “clean bomb” statement. 

Safety of the Detroit fast breeder became an issue. Commissioner Thomas 
Murray, Senator Anderson, and Governor Williams of Michigan demanded pub- 
lication of a letter by the Advisory Committee on Reactor Safeguards which sets 
forth its belief that “there is insufficient information available at this time to give 
assurance that the PRDC [Power Reactor Development Co., the Detroit reactor 
construction syndicate] reactor can be operated at this site without public 
hazard” unless a small-scale prototype plant is built first. AEC General manager 
Fields replied that this was an internal matter still under review. A PRDC 
official added that the safeguards committee had simply made a routine request 
for additional design and experimental information without “pointing their finger 
at any parts of the reactor they felt might be dangerous”; he also pointed out that 
Con Ed and Commonwealth had been in similar negotiations with the safeguards 
group for a year before they got their construction permits, and “we've only been 
at it for six months.” Commissioner Murray, however, said he was “as sure as | 
am sitting here that you will not get the Detroit reactor in operation by 1960.” 
Meanwhile a ground-breaking ceremony was set for Aug. 8 

Walker Cisler became a target too, when Senator Anderson asked AEC to look 
into the propriety of having Cisler, president of Detroit Edison and PRDC, serve 
as chief power consultant to the International Cooperation Administration and 
U. S. delegate to the recent OEEC atomic energy talks in Paris. Anderson said 
there might be a conflict of interest situation. Cisler serves without pay. 

. 

As Congress adjourned July 27, 13 of 17 bilaterals before it (NU, July ’56, p 
Rl) had completed the required 30-day wait, including the new Australian 
Dutch and Swiss power pacts, Only the amendments to bilaterals with Belgium 
Denmark, Germany and Sweden must await the next Congress for validation. 
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Twentieth Semiannual Report Reveals New Projects; 
Mixed Uranium-Plutonium Fueled Reactor for Hanford 


Although AEC seldom uses its semiannual report to Congress as a vehicle 
for major revelations, the twentieth report covering the first six months of 


1956 contained an unusual amount of new information. 


closed included these: 

Ninth reactor concept. In addi- 
tion to the five familiar approaches 
of the 5-year program (pressurized 
water, boiling water, re 
ite aqueous homogeneous, ast 
breeder) and the three added since 
then (liquid-metal-fueled, organic- 
mode rated, and closed-cycle gas 
cooled AEC has espoused a re 
search and development program on 
reactors operating on a mixture of 
uranium and plutonium. General 
Electric’s Hanford Works has been 
asked to prepare an outline of such 
a program. Construction of a small 
experimental reactor is planned as 
the focal point of the program, us 
ing the experience mB on the 
Hanford production reactors, Com 
bining plutonium with natural ura- 
nium as a fuel would, AEC com- 
mented, be of particular value to 

t foreign countries by freeing 
from dependence on import- 

* Some domestic reactor 
lesigns also included Pu as fuel, 
ulthough very little r-&-d work on 
its use has been done. A practical, 
low-cost Pu fuel element is needed, 
as well as basic data for design of 
reactors using both U and Pu, AEC 
ays Development of U fuel ele 
ments will be another objective of 
+} 


ing | 


I a) | Tram 
SSC. The West Milton, a wes 
reactor is getting a kid brother: 
grading has been completed and 
test-site facility construction begun 
ilongside the huge sphere containing 
the Seawolf prototype for a land 
prototype of the Submarine Ad- 
vanced Reactor. This type (form- 
erly SAR, now redesignated S3G) 
will be used in the first twin-reactor 
submarine 
NROE. Knolls Atomic Power 
Laboratory has been assigned the 
design of a naval reactor organic 
experiment, in connection with a 
Department of Defense requirement 
for a nuclear powerplant of small 
size and weight suitable for light 
naval vessels. The experiment is 
ected to provide information on 
pecific engineering problems in- 
olved in the use of organic com- 
pounds as a coolant for naval re- 
actors 
Barge reactor. The Navy Bureau 
of Yards and Docks is doing design 
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New pre jects dis- 


studies on a “barge-mounted nuclear 
powerplant” through the Naval Re- 
search Laboratory and the ship 
building division of Bethlehem Steel. 
Nuclear gasification of coal. Ini 
tial non-nuclear tests to determine 
the feasibility of using nuclear heat 
to produce gas from coal were be 
gun at the Appalachian Experiment 
Station, Morgantown, W. Va., of the 
Bureau of Mines. BuMines is build- 
ing two experim« ntal units, heated 
electrically, as models of possible 
future nuclear units; the first is being 
used in current tests, the second is 
AEC, for its 
part of the joint effort, has initiated 
a preliminary engineering study to 
determine the feasibility of a proc 
ess heat reactor operating in a tem 
perature range around 1,370° C. 
Pyroprocessing. Argonne and 
Ames peer and Atomics In 
ternational are working on various 
methods of high-temperature chem- 
ical separation for fuel element re- 
processing. Argonne is concentrating 
on a process for EBR-2; Ames, on 
molten metal extraction; AI, on an 
other molten metal extraction sys- 
tem, on direct distillation of Pu and 
fission products from irradiated ura 
nium, on solid scavenging tech- 
niques and on fused salt extraction. 
Argonne is also investigating the 


to be completed soon 
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processing of waste materials in 
fluidized beds. 

Kinetics of metal ignition. At 
gonne has begun a study of the 
pyrophoric behavior of nuclear met- 
als (U, Pu, Th, Zr) by studying 
factors affecting the kinetics of ig 
nition, This study is designated to 
make it possible to prevent such in 
cidents as the recent Zr explosion at 
Oak Ridge (NU, June ‘56 P 24) 
and Th explosion at Sylvania in New 
York (NU, July "56, p. R12). 

It is also disclosed that additional 
research bilaterals (see p. R1) are 
under negotiation with Ceylon, 
Ecuador, Guatemala, Haiti, Union 
of South Africa and Yugoslavia; that 
discussions on power bilaterals are 
continuing with Brazil, India, Italy 
and Norway; that Greece has sub 
mitted specifications to U. S. firms 
and asked bids on a 200—300-kw 
9001 reactor; and Israel has asked 
ids on designing and constructing a 
10-Mw natural uranium D,O reactor 
and a pool-type. 


Progress on Existing Projects 
EBWR. Fabrication of the con 
tainment shell completed, pressure 
vessel installed, power expected to 
be produced early in 1957, 
Gas-cooled, Study contracts with 
Ford Instrument Co. and Stude 
baker-Packard Corp, to delineate 
r-&-d work still to be done, and im 
prove understanding of system eco 
nomics, Army Reactors branch de 
signing another gas-cooled experi 
ment; Battelle doing materials test 
ing; preliminary design of gas-cooled 


MACHINERY COMPARTMENTS_OF_ RUSSIA'S. NUCLEAR ICEBREAKER are shown on this 
sketch received by way of Vienna. Although keys to numbers are lacking, they can be 
presumed to identify: 1. fuel-changing"chamber; 2. crane; 3. reactor control board; 
4. reactor; 5. fuel loading ports; 6. primary inlet, outlet ducts; 7. reactor shielding; 
8. apporently storage block for spent fuel elements; 9. heat exchanger; 10. turbo- 
generator; 11. turbo-generator control panel; 12. propulsion motor; 13. empty cham- 


ber, possibly for storing replacement fuel elements; 14. steering gear. 


ltems 2 and 8 


make it appeor that Russions are designing their ship to be able to refuel at sea; 
although this is contrary to American concepts, by which nuclear-propelled vessels 
return to port for refueling, it may have been dictated by possibility that an ice- 
breaker for Arctic service might be ice-bound over a winter 


R3 





ROUNDUP 





test loops indicated; contractor be 
ing selected to design, build and 
operate gas-cooled reactor experi 
ment, 

STR. ‘The veteran STR Mark I 
plant at the Idaho testing station, 
now SIW, has been redesignated 
again as Naval Reactor Test Fac ility, 
is — gradually modified to con 
vert it from a land prototype for the 
Nautilus to a flexible testing facility 
for investigation of new develop 
ments in technology, design, and 
operation of naval reactors and test- 
ing of improved cores. It was re 
fueled for first time after 830 months 
of operation and testing. 


ETR. Construction proceeding 


on | priority basis; completion and 
initial operation scheduled for March 
1957. 

FIR. Conceptual design studies 
made of several reactor types op- 
timized for gamma production, to 
select best system for Food Irradia- 
tion Reactor; bids asked. 

SRE. Delay on some phases set 
back completion from April to Octo- 
ber this year. Southern Cal Edison 
installing turbogenerator, switch- 
gear, transformers, cooling tower. 
Four causes of delay: use of wrong 
type of welding om | on tank, other 
reactor components, necessitated re 
welding or replacement of items; 
small cracks in end-plates of Zr cans 


Washington Report 


Insofar as help for the private 
nuclear industry is concerned, the 
84th Congress was rather a “do 
nothing” session. 

At one point, not too long back, 
the 84th gave signs of being the in 
But when July 


ended and the congressmen went 


dustry’s best friend. 


home, the sweet-sounding promises 
of May and June turned out to be 
promises and little more. 

Indeed, not until the very final 
hours of the session did the Congress 
even appropriate the money neces 
sary $1.9-billion—to operate the 
Atomic Energy Commission this fiscal] 
year, 

The House spoke with negative 
finality on a Democratic-sponsored 
proposal to have the Federal Gov 
ernment build and operate a series 
of small and large reactors for gen 
eration of electric power. In a dis 
play of partisan unanimity, House 
Republicans ganged up 
measure after the Senate has passed 
it. Result: a 203-191 defeat for 
the bill. 

In retrospect, his turned out to 
be the most crucial legislative action 
of the 84th insofar as the nucleonics 
industry goes. 
the Democratic leadership that it 


on the 


The defeat so piqued 


did not even call up two crucial 


measures: Federal liability insur- 


R4 


ance for nuclear projects, and 
amendment of the Holding Com 
pany Act to exempt power com 
panies participating jointly in non 
commercial nuclear projec ts 

Rep. W. Sterling Cole (R.-N. Y.), 
a former chairman of the Joint 
Committee on Atomic Energy, spent 
most of the final day of the session 
vainly attempting legislative leger 
demain to save the measures. So 
far as is known, there was no sub 
stantial opposition to either, in prin 
ciple. Certainly this was true of 
the insurance legislation. 

Thus the 84th ended by putting 
over for another year all of the live 
In the 


interval, of course, the nation will 


issues it faced in this field. 


go through an election campaign. 
This is the overriding practical fact 
to be considered in trying to explain 
this session’s performance. 

The man on the spot is AEC 
chairman Lewis L. Strauss. The 
dismal sequence that marked the 
end of the 84th session gives evi 
dence of this. Chairman Clarence 
Cannon of the House Appropriations 
committee infuriated Republicans 
with a report that lambasted the 
Administration for allegedly allow 
ing the U. S. to fall badly behind 
both Russia and Britain in nuclear 


power development for peaceful 


cladding graphite moderator re- 
quired making new cans, re-cladding; 
air-blast heat exchanger delayed by 
fabrication difficulties, other items 
by a strike. 

EBR-1. It is now disclosed that 
during the power surge of last Nov. 
29, temperature in the reactor rose 
above the melting point of uranium, 
1,130° C; this had not been known 
during the experiment because three 
thermocouples measuring core tem- 
peratures were not operating prop- 
erly. 

KEWB. Atomics International's 
Kinetic Experiment on Water Boil- 
ers facility (NU, March '56, p. 46) 


is nearing completion. 


Cannon put the U. S. 
lag at three years and “these three 


purposes. 


years coincide with the reentry of 
Mr. Strauss into a position of dom- 
inating influence in the atomic en- 
ergy field.” 

Strauss, as the Administration’s 
chief spokesman in this field, wanted 
the insurance and holding company 
legislation and was opposed to the 
Gore bill. 


vived next year. 


All the issues will be re- 
And looking ahead 
to 1957 and the 85th Congress, it 
seems logical to put chances for the 
insurance legislation in the excellent 
column—no matter which party is 
in control. Senator Gore has al 
ready given notice that he intends 
to reintroduce his bill on the first 
day of the new session, and if the 
Democrats retain control of Con- 
gress, there will be a serious attempt 
made again to pass the Gore pro 
gram of AEC-built and -operated 
reactors. However, if Republicans 
organize one or both houses, its 
chances will become almost nil. 
The amendment to the Holding 
Company Act will have more chance 
of final passage in a Republican 
dominated Congress. 

But between now and then, the 
nation will be treated to a political 
debate on what is wrong—if any- 
thing—with the U. S. nuclear pro- 


gram. 
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2d Annual AEA Report Out; 
DevelopmentSpeeding Up 


Some new insights into the direc 
tion that the British nuclear energy 
program is taking can be gleaned 
from the second annual report of 
the U. K. Atomic Energy Authority, 
just released, covering the year end 
ing M irc h 1956. 

The report asserts that doubling 
of the output of Calder Hall-type 
stations for the first few Central 
Electricity Authority power plants is 
a conservative estimate. Neither 
AEA chairman Sir Edwin Plowden 
nor AEA research chief Sir John 
Cockcroft would offer firm technical 
reasons for the boosted heat ratings, 
saying that this is not possible until 
the industrial groups’ bids are re 
ceived within two months’ time. 
Indications are that the main factors 
will be that thicker reactor plate 
and other structural refinements will 
make possible higher CO, pressures 


WATER BOILER FOR JA- 
PAN is shown on drawing 
prepared by Atomics In- 
ternational for its client, 
Japanese AEC, complete 
with translated captions. 
Final design has been com- 
pleted, fabrication begun, 
and instruments, parts and 
materials are being pro- 
cured. Enriched uranyl 
sulphate reactor is similar 
to one Al recently com- 
pleted for Armour Re- 
search Foundation in Chi- 
cago, but has unique 
design to prevent dis- 
charge of any radioactive 
gases or other fission 
products into atmosphere. 
Gases will be retained in- 
side primary where they 
ore circulated and recom- 
bined. This has added 
advantage of providing 
a source of neutron-free 
gamma rays for medi- 
cal and scientific research. 
Japanese plan to use re- 
actor, their first, in several 
fields including medical 
research; drug steriliza- 
tion; food preservation; 
production of radioiso- 
topes; effect of radiation 
on plastics, rubber, and 
similar materials; and re- 
search in botany, biology, 
and agriculture—os well 
as for research in reactor 
techniques. To be located 
near Tokyo, it is to be 
completed in early 1957 
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The giveaway is the fact that the 
independent South of Scotland 
Electricity Board has announced 
plans to build a 250—300-Mw sta 
tion using two Calder Hall-type re 
actors. This represents a 250% up 
rating. 

In listing test loops available in 
British research reactors, the report 
describes the nature of research for 
assessing both 
cooled and sodium-graphite reactors 
competing for the Phase-2 stations 
in the power program. For the 
first time, the Authority admits that 
the sodium graphite system now 
looks to be the choice (NU, May 
"56, p- 19). 

Among other disc losures made in 
the reactor field were these: 

@ Problems associated with in 
creased size and vertical alignment 


pressurized-water- 


of reactor cartridges, such as at 
Calder Hall, have been overcome by 
the use of new equipment. Also, 
periscopes and television cameras 
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have proved of inestimable worth in 
monitoring mechanical integrity of 
the pile and = structure This, in 
conjunction with specially-developed 
remotely operated tools, makes pos 
sible lining repairs and the use ol 
short lived expendable components, 
The tools range trom hammers to 
welding equipment. These facilities 
ease the severe design limitations; 
formerly the life of the pile was 
limited to that of its components 

®@ The complete separation of U™, 
fertile thorium, and the fission 
products from neutron-irradiated 
thorium has been achieved in a 
pilot plant and confirms plant 
flowsheets. 

@A switch has been made from 
calcium to magnesium in the reduc 
tion of uranium tetrafluoride and 
continuous-flow processing has been 
adopted. A plant neal ly completed 
will eliminate worker contact with 
metal. The switch leads to great 
cost reductions 
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® Hydrodynamic-type bearings us 
ing gas coolant as lubricant are now 
being used. 

The general tone of the report 
indicates that the development is 
continuing without startling high 
lights, although at an increased rate. 
The growing momentum of the re 
search effort is reflected in the 30% 
increase in scientific personnel dur- 
ing the last year; the total number 
of AEA emloyees now stands at 24,- 
000. [By comparison, the USAEC 
employees only 6,050, but in addi- 
tion there are 107,000 AEC-con- 
tractor employees working on AEC 
projects. ] 

Britain plans to build a huge pro- 
ton synchrocyclotron, leapfrogging 
present Russian and U. S. projects. 
A 6-7 Bev machine, it will have a 
flux 100 times that of the one now 
the world’s largest, recently com- 
missioned in the USSR. Design 
studies have been completed. New 
a methods will make possible 
a much smaller magnet weighing 
under 5,000 tons and less than 120 
ft dia. The injector is capable of 
10 Mev. 

Mention is made for the first time 
that Britain has been working in the 
controlled thermonuclear field since 
1948, achieving “very high tempera 
tures.” Persistent questioning at a 
yess conference failed to obtain 
oe Sir Edwin what was meant by 
“very high temperature,” nor to 
what extent Britain is now engaged 
in thermonuclear work. Both he 
and Sir John appeared embarrassed 
and finally conceded, “We are doing 
all we can with what scientific man 
power and equipment are avail 
able.” 

The inference that neither were 
commensurate with the Russian 
effort was undeniable. 


5 Get New Posts as AEC 
Expands International Unit 


AEC reorganized its staff to keep 
pace with growing activity in the 
international field. 

Paul F, Foster, special assistant to 
the general manager for liaison, be 
comes assistant general manager for 
international activitics, and is suc- 
ceeded in his former post by John 
L. MecGruder. Foster will be re- 
sponsible for coordination of all 
AEC international programs, includ- 
ing the bilateral and multilateral 
agreements for cooperation in de- 
veloping peaceful uses; disarma 
ment; and contacts with the Depart 
ment of State, foreign governments 


HRE-2'S HEAT EXCHANGER being lowered into position at Oak Ridge. 
exchanger on blanket side; an identical one is on fuel side. 
leaves at right end, feed water enters at left, two steam outlets are on top. 
length is about 14 ft, outside diameter of steam drum 40 in. 
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is about 500 ft?; 1.62 X 10‘ lb/hr of steam is produced at 520 Ib/in.*? and 244° C 


Oak Ridge Marks 10 Years 
of Isotope Shipments 


Just ten years ago, on Aug. 2, 
1946, the first shipment of radio 
active isotopes to a general user was 
made. It was a package containing 
one millicurie of C*, made in the X- 
10 graphite reactor at Oak Ridge 
and sent by Oak Ridge National 
Laboratory to the Bernard Free 
Skin and Cancer Hospital in St. 
Louis, Mo, 

This month ORNL and its operat- 
ing contractor, Union Carbide Nu- 
clear Co., are celebrating the tenth 
anniversary of radioisotope ship- 
ments for civilian uses. Since then, 
the radioisotope distribution pro- 
gram has come of age: in the first 
eleven months of 1955, 12,678 ship- 
ments were made to U. S. addresses 
and 719 more to 50 foreign coun- 
tries. Almost 3,000 domestic users 

medical institutes and physicians, 
industrial firms, colleges and univer- 
sities, foundations, federal and state 


and the U. N. John Hall continues 
as director of the division of Inter- 
national Affairs, under Foster. 
Edward R. Gardner, deputy di 
rector of the international affairs 
division, became head of a new 
office of Special Projects, having re- 
sponsibility for disarmament activi- 
ties and for special projects that 
may arise in the international nu- 
clear program. He is succeeded in 
his old post by Allen | Vander 
Weyden. Raymond R. Edwards be- 
came assistant director for technical 
support of the international affairs 
division. Clark Vogel continues as 
assistant director for operations. 


laboratories—have benefited from 
85,128 shipments during the ten 
years of the program's existence. 
As has been pointed out at ORNL, 
radioisotope production is not only 
a new industry but a completely 
new type of industry: one in which 
total annual production of a product 
distributed in 12,000 shipments 
altogether barely 0.0001 
ounce, in which the packaging must 
weigh one billion times as much as 


weighs 


its contents. 


Await Reactor Experience, 
Fox Told Japanese AEC 


On his recent visit to Japan at the 
head of an American nuclear survey 
Marvin Fox, chairman of 
Brookhaven National Laboratory’s 
reactor department, was asked by 
Japanese AEC chairman Matsutaro 


team, 


Shoriki to discuss and comment on 
the U. S. power reactor program 
vis-A-vis the British program. Just 
before, Sir Christopher Hinton had 
been in Tokyo where he pressed the 
advantages of the gas-cooled Calder 
Hall type reactor, in terms of no 
restrictions on the natural-uranium 
fuel supply and in terms of power 
generating costs of 10 mills/kwh 
without Pu credits. It was on the 
basis of this information that Shoriki 
took the position that Britain was 
“well ahead of the U. S.” in the race 
to achieve competitive nuclear power 
(NU, July ‘56, p. R5), aod that 
Japan would turn to the U. K. for 
most of its nuclear power aid in the 
near future unless the U. S. could 
match British claims. 

The Brookhaven team took the 
position that no country was really 
prepared to make such optimistic 
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claims on generating costs until ex- 
perience demonstrated some validity, 
and that there is little to distinguish 
between the U. K. and the U. S. 
policies with respect to uranium 
fuel supplies. Speaking for him- 
self, Fox said that he felt the present 
restrictions on fuel were makeshift, 
fluid, and such that it would be a 
mistake to base a longrange power- 
reactor program on the situation as 
it exists today. 

The recommendation offered to 
Shoriki by the Brookhaven team, 
Fox told Nucreonics, was that 
japan could satisfy its immediate 
energy needs by buying power re- 
actors as they are timed for sale 
today, either in the U. K. or U. S.; 
but that decisions on a long-range 
program of nuclear-power develop 
ment should wait for a few years 
until some -_. experience has 

. Thus Japan could 
take advantage of the large and 
costly programs underway in the 
U. S. and the U. K. 

Fox says the Japanese romised 
to send a survey team to the U. S. 
later this year to look at American 
reactor designs, in addition to the 
team they are sending to Britain. 


been gainec 


Zinn Forms New Company 
For Consulting Services 


Walter H. Zinn, director of Ar- 
gonne National Laboratory from its 
establishment until a month ago, has 
formed a consulting firm—General 
Nuclear Engineering Corp.—with 
headquarters in St. Petersburg, Fla., 
and thereby satisfied industry-wide 
curiosity as to his next affiliation. 
joining him in the new firm, of 
which he will be president, are 
three key Argonne associates. They 
are Harold V. Lichtenberger, until 
now in charge of Argonne operations 
at the Idaho reactor testing station; 
John M. West, in charge of the 
EBWR design and _ construction 
group and Joseph R. Dietrich, re- 
sponsible for the theoretical physics 
work on the Nautilus prototype and 
on boiling reactor development. 
The four men have a combined 
total of 54 years of experience in 
the nuclear field. 

Zinn said that the company, 
formed for the purpose of providing 
“engineering and other services” in 
connection with the design, con- 
struction and operation of reactors 
and other nuclear facilities, is equip- 
ped to undertake design of nuclear 
power plants, research reactors and 
special-purpose reactors. Experience 
of the group encompasses sodium 
cooled reactors, graphite-moderated 
reactors, heavy-water-moderated re- 
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About the Industry 


Westinghouse expands at Large. A renovation of facilities in sup- 
port of its Bettis activities at Large, just south of Pittsburgh, will 
give Westinghouse 120,000 ft? of new space for engineering labs, 
test facilities, and machine shops. The main site at Bettis will 
concentrate on research and development of nuclear power plants, 
Large will consolidate application, engineering, and test groups. 
The Large site, which housed 15 people at startup in October 1951, 
now employs 1,000, and will have 2,000 when renovation is com- 
pleted at year’s end. 


Opportunities for industry. Still another of AEC’s many recent 
appeals to private industry to take part in the nucleonics business® 
was made by Charles G. Manly, chief of policy and programs in 
AEC’s division of civilian application. He said AEC is looking for 
an industrial firm interested in: 

1. reprocessing cold uranium fuel scrap, now going to waste; 

2. disposing of hot waste products from reactors; 

3. reprocessing spent reactor fuel elements; 

4. manufacturing uranium metal from U concentrates. 

Declaring he was puzzled at industry's disinterest in getting into 
the nucleonics business, Manly observed, “There seems to be a 
common misunderstanding in the industry to the effect that you 
cannot get into the atomic energy business unless and until the 
AEC puts out a special invitation. Nothing could be further from 
the truth. Opportunities to get into this business are all around 
you—all you have to do is seize them. What you have to do is 
provide the initiative and find a niche for yourself.” 

The business of reprocessing cold—i.e., non-radioactive—uranium 
scrap would require a capital investment of about $500,000. 


Radiation effects on electronic parts studied, Admiral Corp. has 
undertaken for the Air Force a three-year investigation of radia- 
tion effects on electronic components in planes and ships, said to be 
the first carried out by private industry. Admiral has designed and 
built for the project a special laboratory in Chicago, to which com 
ponents “cooked” in reactors at Argonne or the Idaho reactor test- 
ing station will be brought for examination. 


Radioactivity symposium, Tracerlab Inc. has scheduled the third 
in a series of symposia on industrial applications of radioactivity 
for Oct, 24-26 in Boston. It will deal primarily with furthering 
the development of isotopic techniques in research and refinery 
operations of the petroleum industry, one of the first and now one 
of the largest users of isotopes. 


Crane organizes unit. The Crane Company, maker of valves and 
fittings and a supplier for both military and civilian nuclear energy 
programs since Manhattan District days, is the latest to set up a 
separate nuclear energy unit. A part of Crane’s engineering sales 


section, it is to be headed by Fred G. Gould and will service all 
inquiries and orders for Crane equipment in the nucleonics field. 
Crane has supplied most of the valves for Nautilus, has designed 
a series of giant valves for the Shippingport PWR, and has orders 
for valves and fittings for LSR, the land-based surface ship proto- 
type now under construction at the Idaho reactor testing station. 

* NU, Dec. ‘55, p. 13, uranium salts; Jan, 56, p. 16, beryllium; Feb., p. 13, 
chemical reprocessing; p. 16, fluoride scrap; April, p. 18, yttrium p. 19, 


chemical industry; p. 21B, uraniferous lignite processing; June, p. 21B 
uranium concentrates, feed materials plant capacity. 
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actors, and light-water-moderated 
and -cooled reactors 

Recognizing the shortage of trained 
personnel in the field, Zinn said it 
was his plan to engage scientific and 
engineering talent locally insofar as 
possible and to provide on-the-job 
training, thus adding to the country’s 
reservoir of trained personnel 


Congress Sees Manpower 
Lack ‘Biggest Deterrent’ 


A public hearing into the short 
age of scientific and engineering 
manpower, held by the Price sub 
committee of the Joint Committee 
on Atomic Energy, concluded that 
this shortage is “the greatest singl 
deterrent to progress in our atomic 
energy program.” 

After six days of hearings, 32 
witnesses and nearly 500 pages of 
testimony, the research and devel 
opment subcommittee came up with 
ten major recommendations, one of 
which is in the nuclear field, the 
other nine applying to educational 
programs in general, 

Because the estimated need for 
reactor technicians is 2,000 for each 
of the next two years whereas we 
are at present producing only 500 
per year, the committee recom 
mended that all possible steps be 
taken to increase the number of 
such technicians, including: expan 
sion of the government's reactor 
training programs; increasing the 
number of “reactor kits” containing 
sub-critical assemblies to be made 
available to universities for instruc 
tion in reactor technology; and pro 
viding aid and assistance to univer 
sities in the construction and opera 
tion of research reactors. 


Senators Hit Exchange 
of Military Data with UK 


Amendment of the US-UK bilat 
eral to permit giving the British 
secret data on our nuclear sub 
marines and nuclear airplane devel 
opment work was criticized by 
Senators Clinton Anderson and Al 
bert Gore of the Joint Committee 
on Atomic Energy They scored 
both the agreement and the manner 
in which it was mace allegedly 
circumventing Congress 


Soviet Union Has 200 
Cobalt” Sources 


Curiosity about Soviet work in 
radiation teletherapy was satisfied 
in part last month when it was re 
vealed that the USSR has 200 co 


#P 


CORE-LOADING OF ZEUS, Britain's Zero Energy Uranium System, the critical assembly 
for fast breeder being built at Dounreay (NU, May ‘56, p. 19). A Harwell scientist 
adds a plutonium central core rod; surrounding them are blanket rods of natural 


uranium 


balt-60 sources in use having an 
average radioactivity of 400 curies 
each. This compares with the U.S 
average source strength of 1,000 
curies. 

At the Mexico City International 
Congress of Radiology, V. A. Petrov, 
chief of the physical laboratory of 
the Leningrad Roentgeno-Radiologi 
cal Institute, gave a paper on “Phys 
ical Aspects of Gamma Therapy 
with the Use of Sources of High In 
tensity.” In discussion following 
his paper, Petrov cited the number 
of sources in use and also gave a 
surprisingly high figure for the 
specific activity that the Soviets have 
been able to achieve with a Co-60 

60-70 curies/gm. In the U. S 
30-50 curies/gm is considered the 
highest maximum practical from the 
economic point of view, although 
experimentally 180 curies/gm has 
been achieved. 

At the meeting, it was also re 
vealed—by Paul Aebersold, chief of 
AEC’s Isotopes Extension that AEC 
will be turning out 200,000 curies 
per year of cesium-137, 


AEC Sets New Criteria 
For Access to Fusion Info 

AEC announced new criteria for 
getting access to data on controlled 
thermonuclear reactions—an access 
category that had been announced 
and then withdrawn pending re- 
view (NU, June ’56, p. 20B). The 
new rules require an applicant either 
to be “engaged in a_ substantial 
effort to develop, design, build or 
operate a fission power reactor that 
is planned for construction,” or 
“possess qualifications demonstrat 
ing that he is capable of making a 
significant contribution” to thermo 
nuclear research. This is designed, 
AEC said, to limit fusion access to 
those who can “give evidence they 
are expending significant funds or 
effort on a specific fission power 
project planned or in being, so they 
will have opportunity to evaluate 
the potential of controlled thermo 
nuclear processes,” and to those 
who can contribute to thermonuclear 
development. 
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Reactor News 


Critical assembly for Denmark. Atomics International 
has announced sale of a five-watt homogeneous reactor 
for the Danish nuclear research center now building 
near Roskilde, 20 mi W of Copenhagen. The critical 
issembly, of the water-boiler type, will use enriched 
uranyl sulphate solution for fuel and is to be completed 
ind in operation by next spring. It will be used by the 
Danish AEC in conjunction with a 5-Mw tank-type re 
search reactor which it ordered a month ago from Foster 
Wheeler, and which is to be completed in about one 
yeal The U. S. is contributing $350,000 toward the 
latter's $1.4-million cost. 


Heat exchange work in Russia. At the recent World 
Power Conference in Vienna, M. A. Styrikovitch of the 
USSR, reporting on “Working Processes of Super High 
Py ure 

team properties and heat exchange carried out in 


Once-Through Boilers,” discussed investigations 


mnection with the development of new reactor types 
One of these is a boiling-water reactor producing steam 
it 180-200 atm; the core is so arranged that steam is 
produced in some channels and superheated in others 
Heat transfer coefficients for this type of reactor were 
determined under extreme conditions of steam velocity 
heat transfer, and through a large temperature range 
Another type of reactor planned, using DO moderator 


und CO, coolant, heats the gas up to 450° C while the 


derator is kept at 75°. This is achieved by surround 
r each vas-Carrying coolant channel with an annulus 
vhich cold CO. flows. later to be merged with the hot 
tream to cause a 10° C temperature drop. Special 
lies were made of the radioactivity of steam in boil 
ing reactors Through multistage scrubbing of steam 
vith condensate, it was found possible to reduce carry 
ver activity by many orders of magnitude 
and a new thermal column. A Soviet delegate at 
. recent reactor-physics conference in London disclosed 
e of a new type of thermal column in his country. It 
composed of a cluster of uranium oxide rods housed in 


nnulus formed by concentric beryllium cylinders 


Omega West goes into operation. Los Alamos Scientific 
Laboratory's 1-Mw MTR type heterogeneous researc h 
reactor began service July ll (see p 51). 


Hardware at Ft. Belvoir. APPR-—the Army Package 
Power Reactor—has taken shape, at least externally at 
the Corps of Engineers headquarters in Virginia. The 
64-ft high 
lates when disassembled will fit im an airplane has 


36-ft-dia vapor container, whose %-in. steel 


completed, and every inch of weld radiograph 
cted It is now getting its 3-ft outside coating and 
inside lining of concrete, and on its floor are being 


lied the foundations for the reactor vessel. 


No APPR for Alaska. A proposal for an APPR-2 to be 

et up in Alaska, to provide both heat and power, failed 

to get a green light when the House Appropriations 

committee deferred $36-million funds for it, because 

testimony showed construction could not begin before 

19 jut the committee did allow $500,000 for de 
rh 


AEC awarded a $116,350 con 


Enlargements at MTR. 
tract for construction of an extension to the Material: 
lesting Reactor building wing at the National Reactor 
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Testing Station in Idaho. 
MTR services will be the building of a balcony in the 
building to provide additional instrumentation and work 
space around the reactor top. 


Another improvement in 


BNL medical center underway, Construction has be 
gun at Brookhaven on AEC’s first medical research 
center with a reactor. Malan Construction Corp. of 
New York is building contractor on the $6-million proj 
ect, which will include a medical reactor to be built 
by Daystrom (see p. 50). The buildings, including the 
reactor building, are scheduled for completion in late 
1957; Malan—which is also building a hydrogen liquifier 
lab at Brookhaven—has 540 days to finish its job 


Bids due on food reactor. AEC will invite proposals 
on design, development, and construction of the pro 
posed food-irradiation reactor to be used by Army 
Quartermaster Corps for research on food preservation 
(NU, June '56, p. 24). 


Mixed passenger-cargo ship type chosen. A Senate 
House conference committee reconciled differing ver 
sions of a nuclear merchant ship bill, and Congress sent 
it to the White House for signature 
ways for the long-stalled project, and Sen. Warren G 


This greases the 


Magnuson, head of the Senate Commerce committee and 
t leading merchant marine expert in Congress, predicted 
“a good atomic merchant ship flying the American flag 
will be on the high seas” in 18-26 months. The con 
ference committee report which although not binding, 
has the force of Congressional recommendation—says 
the ship should be “a practical merchant vessel of com 
bination passenger and cargo design.” The Maritime 
Administration, which will build the hull to carry the 
AEC-built reactor, had argued strongly in favor of a 
tanker as the application in whic h rite lear power! would 
come closest to being economic ally competitive at ones 
rhe committee report also sought to settle another long 
standing disagreement over the reactor type by ruling 
out a Nautilus reactor copy: “It was the contemplation 
of the conferees that the vessel would contain the most 
advanced type of reactor possible for a practical mer 
chant ship which would be a definite step forward in 
the art of nuclear propulsion utilizing all experience and 
improvements learned to date not one which has 
already been produced for other purposes This points 
to an advanced specially designed pressurized-water 
type 


Another kind of vessel. New York Shipbuilding Corp 
of Camden, N. J., builder of seagoing vessels, has re 
ceived a $2-million contract from General Electric to 
build what they describe as the largest pressure vesse l of 
The welded steel tank 42 ft high is 
destined for the boiling-water reactor in Chicago Com 


its type ever built 


monwealth Edison's Dresden nuclear power station. A 
cylindrical vessel 12 ft 8 in. inside dia, it will stand 
upright inside the 190-ft dia steel sphere that will be 
the vapor container for the 180-Mw plant. It will have 
%-in. stainless cladding on the inside of a 5-in. carbon 
steel welded assembly, will weigh 400 tons, and will 
hold 278,000 Ib water. The control-rod assembly to 
be installed in the vessel will weigh 40,000 Ib. the 
reactor core will weigh 265,000 Ib 
operating pressure and temperature of 1,000 psia and 


It is designed for 


345° F, and will be engineered for an operating life of 
New York Ship will also furnish a supply 
support ring, core nozzles, steam outlets, and control 
ind monitor openings 


10 years 


RO 





Report from Finland 
HELSINKI 


At the present time there is no research or develop- 
ment in Finland that properly could be described as 
part of an organized nuclear energy program. A State 
Committee of experts set up in March 1955 to consider 
the country’s energy requirements—its title, “Contem 
porary Energy Committee,” was chosen to signify that 
the Finns are not committed to nuclear energy as the sole 
source of future power—reported in April this year its 
conclusion that nuclear power is not yet economically or 
technically ——s with conventional power. It 
recommended adding hydro capacity permitting an in- 
crease in energy production of 800-million kwh ‘yr for 
10 years, by which time esse ntially all of the prac ticable 
water sources will have been utilized. With no native 
coal or oil, Finland has an obvious incentive to get into 
the nucleonics business as fast as possible. However 
the limited manpower—the population is only 4 million 
imposes great care about the way this manpower is ex 
pended. Accentuating this is the strain placed on Fin 
nish industry by the heavy reparations 
Russia exacted. As a result, there is 
a healthy caution and skepticism in 
Finland about the prospects for nu 
clear power and a readiness to ex 
amine all aspects before taking action 
that contrasts sharply with the almost 
unbridled optimism found in some 
other European countries 

It was, in fact, because of the need 
for husbanding manpower that the 
Contemporary Energy 
was formed, It is not surprising 
therefore, that it called attention to 
the need for trained scientists and 


Norwoy 


Sweden 
Committec 


technicians in the nuclear field, and 
recommended that all institutes in 
Finland capable of training such per 
sonnel get State support in their ef 
forts. It also called for establishment 
of a permanent atomic commission 
representing the government, scien 
tific, and economic interests, to plan 
education in nuclear science and 
help direct Finland's nuclear foreign 
policy. 

Besides the Technical Institute 
there are three universities—Helsinki, Turku and Abo; 
two of the three do good work in physics. At the Tech 
nical Institute in Helsinki, there is no work in experi- 
mental nuclear physics but some research in the theory 
of nuclear models, The solid-state program impresses, 
however, with its emphasis on precise measurements of 
magnetic properties, specific heat, and conductivity of 
various materials. It is probably at the Technical Insti 
tute that a research reactor would be placed because of 
the emphasis on both basic and applied physics. At 
the University of Helsinki, a Van de Graaff under con- 
struction for several years has recently begun operation. 
Voltage regulation of the machine is cavenale good, 
and the research program now beginning seems to be 
on a level with most of the work in the Van de Graaff 
field in the U. S. In addition to precise heat measure- 
ments similar to those at the Technical Institute, there 
is first-class work here on the diffuse scattering of X-rays 
resulting from lattice vibrations, furnishing information 
on crystal lattice vibrations exactly analogous to that 


R10 


Helsinki 


being obtained at Brookhaven by neutron scattering. 

Finland’s second city, Turku—or Abo as it is called by 
the nation’s 10% who speak Swedish—has two universi- 
ties: the Swedish university of Abo does not have much 
work in physics, concentrating more on the humanities 
but the University of Turku is expanding extremely 
rapidly and has built extensive, well-equipped laboratories 

In general, education for scientists seems to be ex- 
tremely good, but the number of men trained each year 
is insufficient to support an active nuclear-energy pro- 
gram. This makes it important for Finnish scientists to 
go abroad for training, so that they may educate more 
Finns on their return. However, there is reluctance to 
send men abroad, particularly to the U. S., because of 
the number of graduate students who have decided not 
to return to Finland. Reassuringly, the Finns have not 
been sending men to Russia for such training. 

The Finns are interested in the extent to which they 
would have to “go it alone” in the contemplated nuclear 
energy program. They want to make it as self-contained 
as possible, and are wary of U. S. aid, fearing that supply 

of U*** or fuel element reprocessing 
might be used as a means of con 
trolling the Finnish economy. They 
would be perfectly willing, on the 
other hand, to rely on a centralized 
European facility for such services, if 
one were set up. 

The nuclear-energy program now 
by the Contemporary 
USSR Energy Committee shows no inclina- 

tion to rush ahead at once with a 
power reactor. The members seem 
reluctant to commit themselves to any 
definite line of development, much 
less start any actual construction. 
rhe Finns would be interested in get- 


envisaged 


ting. as soon as possible a reactor pro 
ducing low-cost process steam for 
their tremendous wood-pulp industry. 
But they have little interest in a high 
power reactor for electricity in the 
next few years, feeling that improve 
ments are inevitable and that they 
would do better to let other countries 
pioneer them. Contributing again is 
their fear that if they cannot manage 
a complete program on their own, 
they will become subject to the control of one of the 
large nations on whom they would then depend. It is 
easy to understand their fears when one realizes that 
their entire supply of oil today comes from the East and 
can be cut off at any instant if the Russians so desire. 

But American observers feel that too much caution 
now might hold back the future development of a Fin 
nish nuclear program. Two vital steps that they would 
urge Finland to take now are construction of one or more 
research reactors, and the training of key people abroad. 

The Finns still maintain their traditional great friendli 
ness toward the West—and their dislike, almost con 
tempt, for the Russians. They have had to develop 
entire new industries to complete the severe reparations 
now that that has been paid, they would much prefer to 
discontinue trading with the Soviet and to send their 
produc ts to the West instead. 

(This article is based largely on a report to NI 
CLEONICS by Donald J. Hughes of Brookhaven, who 


recently made an official visit at Finland's invitation. ) 
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World News 


France begins power station. Electricité de France has 
begun work on EDF-1, France’s and western Europe's 
first nuclear plant for power only. Located on the Loire 
river SW of Paris, EDF-1 is to be completed in 1959 
and produce 60 Mw for the national grid. Work on 
EDF-2 is slated to start in 18 months. Three Pu-and- 
power reactors are building at Marcoule (NU, April '56, 


) 


p 22 


Neutrals discuss nuclear action. Five Oriental “third 
force” or neutralist powers—Egypt, India, Ceylon, 
jurma, and Indonesia—held two days of talks in Bom 
bay to discuss possibilities of close cooperation in nuclear 
development for peaceful purposes. 


Nuclear power for East Germany. In Soviet-East Ger- 
man talks in Moscow last month, it was agreed to set up 
a 100-Mw nuclear power station in Red Germany. “The 
Soviet Union,” according to a joint communique, “will 
render aid by preparing the blueprints of the station 
and supplying the German Democratic Republic with 
the necessary equipment and material.” 


First British power sites approved. The Central Ele« 
tricity Authority has received consent from the Ministry 
of Fuel and Power to locate its first two nuclear power 
stations at Bradwell] and Berkeley (NU, Dec. '55, p. 14 
Feb. 56, p. 15; map July p. RS). Local inquiries had 
been held on the CEA’s site applications. Each station 
will have two Calder Hall type CO,-cooled graphite 
moderated reactors, an aggregate electrical output of 
200 Mw, and a capital cost of $336 per installed kilo 
watt. Construction bids are due by Oct. 1 from British 
private industry groups and awards are to be made by 
year's end; site preparation and access roads are being 
started at once. 


Germany making fuel elements. Degussa, the German 
company whose name consists of the initials for “German 
Gold and Silver Separating Establishment” but whose 
manifold activities today include preparation of high 
purity uranium, will fabricate several types of fuel ele 
ments for test purposes for the German research reactor 
to be built at Karlsruhe. 


Venezuela in market. Babcock & Wilcox is one of a 
number of companies that have been asked to bid on a 
medical reactor for the Instituto Venezolano de Neuro 
logia e Investigaciones Cerebrales, now building a new 
neurological research center in the hills above Caracas 
The reactor the Institute wants is described as “a closed 
type of heterogeneous H.O-moderated and -cooled re 
actor, operating at 1 Mw with peak power of 3 Mw and 
a flux from 10” to 10"n/em*/sec,” and using “hot, pure” 
elements. It would also have an adjacent storage 
facility for spent fuel elements permitting use of their 
gamma radiation. The soundness of the Institute’s pro 
gram has impressed a number of USAEC officials. 


France buying fuel. France has signed a contract to 
purchase 88 lb of American U™—70 lb at 20% enrich 
ment, 18 lb at 90%—as well as small amounts of U™ and 
plutonium for experimental projects. The contract gives 
the U. S. first option on purchase of byproduct Pu pro 
duced in French reactors. 


Lab in the hole. The British Radiological Service will 
install a laboratory for investigating the amount of 
radiation absorbed in the body in a deep hole at Sutton 
Surrey. The chalk in which the hole will be dug will 
keep out natural radiation, and thus facilitate the meas 
urement of Sr” fallout uptake. 
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Soviet aid to Egypt increases. A second agreement for 
cooperation in the nuclear field between Egypt and the 
USSR has been signed in Cairo. Supplementing an 
earlier pact under which Russia is supplying a 2-Mw 
research reactor, it provides for exchange of research 
workers, training of Egyptians in the Soviet, and de 
livery of a 3-Mev cyclotron as well as other equipment 
and instruments for the projected Egyptian nuclear re 
search center. This center, to be completed in mid- 
1958, will be the largest of its kind in the Middle East. 


Regional international bodies mooted. A long-ciscussed 
regional organization was debated and two new ones 
proposed last month. In Paris, ministers of the 17 
OEEC (Organization for European Economic Coopera 
tion) nations met to discuss plans for cooperation in the 
nuclear field. A steering committee was set up with 
representatives of the 17 OEEC members plus the U, 8. 
and Canada as associate members. Special study groups 
will start work by Sept. 15 on specific problems of joint 
nuclear undertakings: Belgium, France, Germany, Italy, 
Luxemburg, Netherlands, Denmark, Sweden, Switzer 
land, and Turkey are studying problems of a uranium 
isotope-separation plant; Austria, Britain, Denmark, 
Norway, Portugal, Switzerland, Sweden, and Turkey are 
studying fuel reprocessing plants; a third group is look- 
ing into heavy-water production, One great advantage 
of the OEEC plan is that it involves no treaty requiring 
ratification by parliaments containing local special in 
terests, as does Euratom (the more tightly-knit nuclear 
pool project of the six coal-steel pool nations). Mean 
while, two new regional groupings were proposed. The 
Soviet Union called for a conference to establish an all 
European regional body, including also the U, 8. and 
USSR, for exchange of information and coordination of 
development of nuclear resources. But as the Soviet 
note contained a violent attack on Euratom and West 
German participation therein (she allegedly would have 
an opportunity for atomic rearmament), Western diplo 
mats dismissed the move as anti-Euratom propaganda 
One week later in Panama, President Eisenhower called 
for a Western Hemisphere organization to “hasten the 


beneficial use of nuclear forces, both in industry and in 
combatting disease.” 


Reactor for West Berlin. Joining the parade of West 
German cities lining up for a research reactor, Berlin 
according to advices from abroad—placed an order for 
a 10"%n/cm’/sec-flux water-boiler with Atomics Inter 
national division, North American Aviation. It will be 
shared by the. Technical and the Free University of 
Berlin. Cost of the reactor and associated buildings will 
be $1-million; operation will cost $476,000 per year 
Together with two new nuclear-energy professorships 
and purchase in 1958 of a particle accelerator, West 
serlin is spending $3-million on nuclear training 


Progress at Lucas Hill? Assembly of Australia’s first 
reactor is about to begin at Lucas Heights, Sydney 
Several shipments of components have arrived from 
Britain and West Germany (NU, Feb. '56 p. 15) and 
the rest are due by year’s end; completion of the Dido 
type 10-Mw researc h reactor is set for next June. So 
stated a Nucieonics dispatch from Melbourne; but on 
its heels came another; several hundred workers have 
been dismissed at the project. Shortage of funds and 
a reevaluation of plans following conclusion of a power 
bilateral with the U. S. influenced the government to 
proceed at a slower rate 
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News in Brief 


AEC aid to universities. Details of AFC 
program for loan of neutron source ind uranium to 
universities (NU, July ‘56 p. K12) have been decided. 


expanded 


Five forms of uranium are available without charge 

UO, powder, UF, salt, metal billets 40 in. long x 7 in 
dia; and Al-canned slugs either 8.4 in. long x 1.34 in 
dia, or 8 in. ¥ lin. Other forms and hap s are avail 
able at varying cost fotal uranium for any one in 
stitution is limited to 2,500 kg, for safety considerations 
Also available without charge are Po-Be neutron sources, 
to a maximum total of 25 curies 


shipping costs are charged to the university: for a 2.500 


Only handling and 


kg shipment, this may come to $100 for canned slugs 
Security 
material are not required, as they are unclassified, but 
material lost will be charged for at $40/kg of billet 
metal, Additional fabrication on the material is at the 
borrower's cost. A source or byproduct material license 


measure to protect the 


less for other forms 


and a standard-form AEC contract will be re quired, but 
no facility or operating license The university must 
also describe the proposed facility to be built (cf p. 64) 
and have funds available to comple te and operate it 


Thyroid study at ORINS. One of the four advanced 
medical courses scheduled to be held in September at 
Oak Ridge Institute of Nuclear Studies (NU, May '56 
p. 24) has been changed instead of external radio 
isotope measurement techniques, thyroid uptake-calibra 
tion will be the subject of a one-week working conference 
Moreover, it will be repeated weekly as long as there 
is demand for it: 20 can take the course at one time 


The first course starts S« pt, 24 


Fill ‘er up ? Don't bother. The Nautilus has logged a 
distance “approaching 50,000 miles” without refueling, 
the Senate Armed Forces committee disclosed July 17, 
18 months to the day after Nautilus first put to sea under 
nuclear power from Groton, Conn Her first core is ex 
vected to be good for at least six more months before 


vweing replaced (NU, May ‘56, p. 74 


Legal problems to be discussed. The University of 
Michigan Law School has s heduled five workshop Ses 
sions on “Legal Problems of Atomic Energy” beginning 
Sept. 13 at Ann Arbor (se p. 120 
assemble knowledgeablk 
and recommendations on emerging unique legal prob 
lems of the field. 


Purpose is to 


persons evolve conclusions 


NICB postpones conference The fifth “Atomic Energy 


in Industry” session sponsored by the National Industrial 
Conference Board has been postponed from Nov. 27-29 
to March 14-15, 1957, and moved from New York to 
Philadelphia. Thus it will coincide with the second 
nuclear engineering congress of the Engineers’ Joint 


Council. 


and schedules course NICB will give its manage 
ment course in nuclear energy for the seventh time Oct 
I1—5 at the Biltmore in New York 
5 version of a course previously held in the suburbs and 
with evening sessions is ce signed to accommodate com 


The abridged §-to 


muters, and will permit 200 trainees instead of 75 to 
take the course 


US, UK nuclear chiefs on panel. During the annual 
meeting in Washington of the World Bank, Sir Edwin 
Plowden, chairman of the UK Atomi Energy Authority 
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and Lewis L. Strauss of the USAEC will participate in a 
panel discussion on atomic energy in economic develop 
ment Also on the panel to be held Sept 27, will be 
Sir John Cockcroft, head of research for AEA. and W 
Kenneth Davis, AEC 


Corbin Allardice, the Bank’s advisor on atomic energy 


chief of reactor development 


will be moderator 


Vitro, Four Corners to collaborate. Under a long-term 
agreement between Vitro (¢ orp and Four Corners Ura 
nium Corp. of Denver, Vitro will mill ore mined by Four 
Corners The latter will furnish a minimum of 3.000 
tons ore/mo and may increase to a maximum of 12.000 
tons 


Forum sets meeting topics. Session subjects for its 
annual meeting at Chicago this September have been 
fixed by the Atomic Industrial Forum Subject of the 
meeting will be “Management and Technology for the 
Atomic 


economics of power reactor systems impact of atomic 


Industry”; individual sessions will be on 
energy on the law new power reactor concepts ele 
ments of nuclear power costs, reactor materials. radia 
tion utilization,, insurance, research and test services. in 
formation requirements, international developments 
Congressman Melvin Price, Commissioner Harold S$ 
Vance, Willis Gale of Commonwealth Edison. and West 
German Atomic Minister Franz Josel Strauss will be 


featured speakers 


New “campus” for Bureau of Standards. Long over 
crowded at its outmoded and inadequate site on upper 
Connecticut Ave. in Washington, the National Bureau 
of Standards has selected a site for relocation: a 550 
acre tract near Gaithersburg, Md., 18 mi NW of down 
town Washington and 5 mi from Germantown. where 
foundation work is now proceeding on AEC’s new head 
Transter of 
The move will permit 


quarters building (NU, June '56 p. 24). 
operations will take five years 
the Bureau to plan a more up-to-date plant for its 


standards, measurement, and research programs. 


Battelle Memorial 


Institute has established a cobalt center at its Columbus 


Cobalt information center founded. 


Ohio, labs to gather and disseminate data on advances 
in cobalt tec hnology and uses 

AEC invites nuclear educators. A conference on nu 
clear engineering education will be sponsored by AEC at 
Gatlinburg, Tenn Sept. 5-8 


engineering of 150 colleges and universities have been 


Presidents and deans of 


invited Purpose is to permit school administrators t 


discuss programs for students planning careers in the 
nuclear field 

Nuc le alr 
Medicine now has 425 members, 250 of whom attended 
its third annual meeting at Salt Lake City. Eight 
regional groups were inducted as chapte rs. Discussion 


Medical society growing. The Society of 


of problems of radiation protection, including fallout 
and reactor waste disp sal aspects; of training adequate 
scientific manpower, and of the shortcomings of current 
tex hniques highlighted the meeting 


Navy, Kaiser study radioactive wastes. Kaiser Engi 
neers, Oakland, Calif 
on radioactive-waste control for the Navy. 


has started an engineering study 
Purpose is 
to evaluate several alternatives on absolute control and 
disposition of radioactive liquid ind vauseous effluents 
from certain research operations to be undertaken by 


the Naval 


Francisco 


tadiological Defense Laboratory in San 
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+ (66 UCC 
PHILLIPS PETROLEUM CO UNION CARBIDE AND CARBON CORP 


CONSOLIDATED 
vuLree 
AIRCRAFT 


INSTRUMENTS 
NORTH AMERICAN 
AVIATION CO. . ° F T H E CONSOLIDATED VULTEE AIRCRAFT 


PIONEERS 


Reactor ' Paneling 


Deugned by Phillips Petre 
x? to the US , 
Radiotion Cour 


Aton 
WESTINGHOUSE ATOMIC ENERGY Div 


PENNSYLVANIA 
STATE 
UNIVERSITY 


UNIVERSITY 
or 
MICHIGAN 


LEEOS & NORTHRUP 


FOREIGN TERRITORIES 


JAPAN 


EUROPE 


NOW AVAILABLE 
FOR ALL The first nuclear reactor controls built by a non- 


AEC facility were supplied by Radiation Counter Laboratories, 
Inc. While continuing to fill these requirements of ALC, we have 
increased production to furnish reactor controls for other nuclear 
pioneers——-some of whom are shown on this page 

With research and development now costing approximately three 
thousand dollars per month per man, your investment in qualily- 
built control instruments is rapidly repaid through the saving of 
time. In addition to its standard models, RCL offers special instru- 
ments made to your Sper ifications ‘The counsel ol our researe h 
staff is available for any nuclear instrumentation problems you 

Write for Catalog No. 186 may have. 


RADIATION COUNTER LABORATORIES, INC. 


Nucleonic Park 5122 West Grove Street Skokie (Chicago Iino: 
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Inconel helped designers lick induction motor operating 
problem. 1 his Iie one | rie ke ] chromium alloy ‘ ylinder lines 
the bore of the stator, and another surrounds the rotor core 


literally 


“canning” each 
with magnetic fields 
inghouse Electrie Corporation for the U. 5 


Yet there’s no interference 
The motor was de veloped by Weast- 


CLovernment, 


Inconel an essential in the “canned” pump 


... resists corrosion and heat 


A number of Atomic Energy Commis 
sion projects now employ hermeticall 
sealed pumps. They circulate reactor 
coolants in high temperature, high 


pressure closed systems, 


This type of pump contains all mov- 


ing parts in a pressure-tight cell. |) 
houses the impeller driven by an in 
together with stator 


and rotor in separately sealed “cans 


lt is well named a “canned” motor 
pump. And, with two metallic 
between stator and rotor, it de pend 
Inconel* nickel 


chromium alloy for successful opera 
tion. 


walls 


fundamentally on 


Inconel an essential 
of Inconel 
alloy is inserted in the stator to seal it 


As shown above, a thin line: 


from the coolants pumped. A similar 
liner protects the rotor, 

. The designers, Westinghouse bles 
trie Corporation, selected Inconel 


20 


nickel-chromium alloy because it meets 
lour important demands 
1. It resists corrosion by aggressive 

high-purity water 

It resists corrosion by certain 

liquid metals 

. It has the necessary non-magnetic 

properties 

It has high electrical resistivity 


Other advantages 
Inconel alloy is structurally stable. 


lt is not subject to embrittlement on 
prolonged heating in non-sulfidizing 
atmospheres. 

Inconel alloy is chemically stable. 

It resists damage by oxidation, car- 
burization and other forms of high 
temperature attack. 

Inconel alloy is mechanically sta- 
ble. It retains useful properties to 


2100°F. and over, in some applica- 
tions. It resists grain growth and with- 
stands thermal shock 


Inconel alloy is easy-to-work ... 


easy to form, machine. weld... avail- 


able in all commercial wrought forms. 


Learn how Inconel nickel-chromium 
alloy may help you. Send for Inco’s 
'4-page Technical Bulletin T-7.\t gives 
available forms, 


data on properties 


and how to fabricate. It’s yours for the 
asking. And if you have a specifi high- 
temperature proble m, call on Inco’s 
lechnical Service Section ... giving 
full details when you write. 

*Registered trademark 
The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Vn 
INCO Nickel Alloys 


\ 
Inconel .-- for long life at high temperatures 
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WINGS 
FOR 


Lockheed scientists in Georgia Rre designing 
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THE 
ATOM 


age, 





Domesticatis 
mankind ha 
over a decade 
, 
applicatior 
“uctail year 


di veloping a niu 


plane a differer 


types asa 


the first 


IMAGINE A GIANT AIRCRAFT 
SOARING ALOFT, NOT WITH TONS 
OF GASOLINE, BUT WITH A 
URANIUM FUEL SUPPLY NO 
BIGGER THAN A HANDFUL OF 
GRAVEL. EVENTUALLY. SUCH A 
PLANE-OF -THE-FUTURE with 
THIS SCANT FUEL SUPPLY. WILL 
GIROLE THE GLOSGE NON-STOFR 
BETWEEN SUNRISE AND SUNSET 


More than a 
aircraft 1 
xkheed 
despite pr 
tures and t nats 
andl 
ation, Old 
traditional 
of aero 
a genet 


ped 


lifferent 


a tum 


YOU YOURGELF MAY THEN TRAVEL 
ABOARD A NUCLEAR -POWERED AIP 
LINER CROSSING THE COUNTRY 
IN AN HOUR OF TWO, OR GPAUNING 
THE ATLANTIC (IN LESS TIME THAN 
iT NOW TAKES TO GO FROM 


CHICAGO TO NEW YORK 


oulstan 


Inquirie 


LOCKHEED 


























Precision-made packless valves... 


plus a snifter or mass spectrometer test 


with heavy 


designed specifically for use 


water, molten metals and radioactive coolant 
service, receive special attention at Powell 


Only the finest materials are used in these 
nuclear valves, and painstaking quality control 
is rigidly enforced through each step of manu 
facture 

ation 1s 
thoroughly cleaned and degreased 


nuclear valve is given an actual line test 


For example, every machining oper 


accurately gauged. All parts are 


And every 


The Wm. Powell Company, 


Cincinnati 22, 


Itlustrated here is a double bellows Bett-O 


SEAL 
heavy 
coolant service. For complete information, con 
Powell Valve distributor. If none is 


Valve available to industry for use with 


water, molten metals and radioactive 
sult your 
near you, we'll be pleased to tell you about our 
Nuclear Valves as well as our complete line of 


Powell Quality Valves—all 
Verified 


with Performance 


.. 110th VEAR 


Ohio 


POWELL VALVES 


BRONZE 


IRON, STEEL 


AND CORROSION RES 


STANT 


VAL 
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You rtshed For Thia/ 


ELECTROPHOTOGRAPHIC 
RECORDING 
OSCILLOGRAPH 


ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES 


Permanent instantaneous oscillograms 
Eliminates need for messy liquid chemicals 
No darkroom required 

Automatic continuous dry processing 

View oscillogram while recording 


Century's engineers are the first to accomplish the 
long dreamed-for wedding of photographic re- 
cording and completely automatic dry processing 
to eliminate the need for costly darkroom facilities 
and liquid developing, rinsing and fixing. 


The greatest advancement in the technique of mul- 
ti-channel oscillograph recording in over 20 years, 
the CENTURY ELECTROGRAPH is essentially a 
direct-writing recording oscillograph utilizing the 


Utilizes sensitive light-beam galvanometers 
Up to 24 traces on eight inch paper 

Traces can overlap 

Precision timing lines 

Low power consumption 


RADICALLY new technique of Electrophotography 
combined with light-beam galvanometers. 


NOW investigate CENTURY ELECTROGRAPH—the 
most modern approach to simplified oscillographic 
recording — when planning your instrumentation 
program whether for research, engineering, test, 
quality control, process control, or any other 


analog recording requirement. 


COSTS NO MORE THAN OLD-FASHIONED METHODS 


E(( 


Zs Century Electronics & Instruments, Inc. 
1333 NO. UTICA, TULSA, OKLAHOMA 


For further information, call on our nearest representative 


EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY — TEL: BARCLAY 7.0562 


SO CALIF. AREA WO CALIFORNIA 
4447 N BODINE ST 29.46 NORTHERN BLVD 363 W. FIRST ST 5526 OVER ST 1606 BAKER PL 40 $0. LOS ROBLES 2015 £1. CAMING MEAL 
PHILADELPHIA 40, PA LONG ISLANO CITY 1, Y DAYTON 2, OHIO DALLAS, TEXAS TUCSON, ARIZOWA PASADENA |, CAL REOWOOD CiTY 
TEL: MICHIGAN 4.1822 TEL: STILLWELL 4.7128 TEL: FULTON $292 TEL EMERSON 6716 TEL: 7-1501 TEL: RYAN 19663 TEL EMERSON 68214 


PHILA WASH AREA NY NEW ENGLAND AREA MIDWEST AREA TEXAS WW OM AREA ARIZONA AREA 





NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Aqueous, homogeneous a peak thermal neutron flux of 1.7 x rectangular steel tank 5 feet high, 5 feet 
10'*/cm* sec. Equipped with a five foot wide and 8 feet long. Appropriate holes 


. 
type nuclear reactor being graphite thermal column, it will pro for experimental facilities and instru- 
built for Japan vide an extensive source of slow neu mentation are located in the graphite 


trons. Additionally, the room beneath Five feet of dense concrete provides a 
The first nuclear reactor for the Far the reactor housing the gas handling shield around the reflector tank 
East is being built by ATomMics INTER ystem has been designed to provide 
NATIONAL for the Atomic Energy neutron-free gamma irradiation. This Instrumentation control is provided 
Research Institute of Japan. The rea facility, ideally suited for biological by two types of sensing elements which 
tor will be located near Tokyo. When and chemical experiments, will provide give neutron level information. In the 
the reactor starts Operating early in 50,000 curtes of radioactivity in power range up to approximately | 
watt, two fission chambers are em 
ployed. In the power range of approxi 





mately 0.1 to 50,000 watts, two gamma 


compensated ionization chambers are 








used. One of these chambers is fed into 























i shutdown channel and an electrom- 
eter which in turn sends a signal to the 
power level recorder. Power level is 
iutomatically maintained by feeding 
an error signal from the level recorder 
to a servo-amplifier which drives the 
regulating rod motor in the proper di- 
rection to correct error. The other ioni- 
zation chamber feeds a logarithmic 
amplifier, and period shutdown circuit 


The core cooling system consists of a 
closed, recirculating system using 
demineralized light water. The core 
cooling loop includes about 90 feet of 
stainless steel tubing, the associated 
pump, valves and piping, and a heat 
exchanger to transfer the heat to a sec 
ondary cooling system. 


ATOMICS INTERNATIONAL, a divi- 
sion of North American Aviation, 
Inc., is a major reactor builder—experi 
enced in the design, construction and 
operation of nuclear reactors for re 
search and the production of power. A 
reactor similar to the one scheduled for 
Japan has been installed for the Armour 
Research Foundation of the Illinois 
Institute of Technology in Chicago. It 


is one of several in-action nuclear re- 





actors designed and built by AToMics 


INTERNATIONAL 
1957, a full program of research into Xenon and Krypton gases circulating 
the Lapa applications of nuclear in the system If you are interested in any phase of 
nergy yegin. This program it 
energy will begin. This pri i } The core of the reactor is @ stainless reactor technology, ATOMICS INTER 


cludes the production of radioisotopes ' 
i | steel sphere with a diameter of approxi NATIONAL is Staffed and equipped to 


studies in neutron activation, neutron 


mately 12 inches, filled with a uranyl serve you. Please write: Director of 
diffraction, radiation effect on materi 


sulphate solution, The fuel investment lechnical Sales, Department N-N4, 
is approximately 1LO0O grams of ATOMICS INTERNATIONAL, P.O. Box 
At a rated power of 50 kilowatts, Uranium?*® 
this solution type reactor will produce core consists of graphite stacked in a dress: ATOMICS 


als and training in reactor techniques 


The reflector around the 309, Canoga Park, California. Cable ad- 


ATOMICS INTERNATIONAL 


‘ . Jf 
‘ Pa { } 
a yy 
~<a 


, PIONEERS IN THE CREATIVE USE OF THE ATOM 
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A CCGCR propulsion system as it would appear ina tanker, 


PROGRESS REPORT NO. 2 


THE CLOSED-CYCLE GAS-COOLED REACTOR 
..--for nuclear propunaren 


A 


~TO SCREW 

















Ford Instrument Company is continu Pore 

: -—— MAIN REDUCTION GEAR 

its investigations of the Closed 
Cycle Gas-Cooled Reactor The LOW PRESSURE 
” . we | ain 
Eighth Reactor Type.” Latest findings TURBINE 
i ' 

show that the CCGCR has many attrac 
tive possibilities for ship propulsion as Wm an | 
well as for stationary power plants x > ; . 7 


RECUPERATOR 
IHlustrated on the right is a schematic ee 


LOW PRESSURE 


C ee 
of a ship propulsion system as visu —— -OMPRESSOR 


‘lized by FICo INTERCOOLER 
There are definite advantages which 


ike this plant attractive to ship ye tae 

> ' 

STEAM STEAM 
GENERATOR GENERATOR 


Among these is the drastic 
n of fuel storage facilities. This 


on in fuel carrying requirement 





$ " 
st SHIP’Sen) 5YS TO SHIP'S 
« < y rye 
STEAM LOADS STARTING _|_7 STEAM LOADS 
MOTOR 


reflected in additional revenue 


‘ capacity. In addition, such a 


n hould offer: eo * cE lin 


e Low Cost 

e High Thermal Efficiency 

e Maximum Safety 

e A Minimum of Moving Parts CONTAINMENT WALLS = 


REACTOR \ 














CONSOLE 


THE CLOSED-CYCLE 
GAS-COOLED REACTOR CONTROL ROOM 











Simplified Flow Diagram showing major components 
REACTOR CONTROL of ship propulsion system 
AND INSTRUMENTATION 
SYSTEMS write to 107 


FORD INSTRUMENT 
oe ott COMPANY 


Division of Sperry Rand Corporatior 


31-10 Thomson Avenue, Long Island City 1, N. Y 
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COMMENCING PUBLICATION IN AUGUST 


THE SOVIET JOURNAL 
OF NUCLEAR ENERGY 


A verbatim translation of “Atomnaya Energiya”’ 
published as a supplement to 


Journal of Nuclear Energy 


Editor-in-Chief: J. V. DUNWORTH (Harwell) 


Editors: R. A. CHARPIE « J. GUERON - D. J. LITTLER 
G. RANDERS 


Some of the papers to be published in Vol. 3 
of the Journal of Nuclear Energy 


Part | 
A. Berne and R. FE. Carre: 
for Fission Spect Ni 
B. LeacnMan and H. W 
for U2** Fission by | 
PERSSON et al Iixperimet 
Natural Uranium and Hea 
W. Greenwoopn and B. SHarri 
(jradients on Meta Slurrie 
and J. CARPENTIEI La Dynamique de 
Reacteu Xenon 
. Barcnevor and R. McK. Hyper: The 
delayed neutrons | fission 


(ross Sections 


Cross 


Section 


xperiment with 


Ieffect of Thermal 


P, CaiLues 
I’ Eempoisonnement 


pur le 


energy ol 


FFMAN and R. Serper: Disper- 


ion in | fi 


P. Feynman, F. py: 
sion of the neutron er si0n 


J PATTENDEN The neutron total cross section 


of | sa8 


Part Il. (Supplement) 
On the Possibility of 
1); charwe 


Phermonuclear 


I. V. Kurnenaroy 

Reactions in a Gar 

M. A. Leonrovicn and 8. M. Osovy 
nism of Current Construction na 
Discharge 

S. Yu. 
vestigations of Hig! 

V.S. VavILoV 
into Electrical lenerg 

\ A. PoOLIKARPO\ 


Silicate 


On the Mecha 
High-Current 


| 


LuKYANOV and SS. I. Sint YN: Spectroscopy In 
Current Discharge in Hydrogen 
Solar Batteris on the Conversion of Solar 
by Means of Photocells 
Nenadkevit \ 


. 
Yew Uranium 


Some 


K ARPOY 
Radiation 


. S. Nrxivina and V, I 


zation of Rubber by 


A. 8. KuzMInsk) 

Aspects of the Vulear 
D. Ya Surazuskxy: Genetic Types of 
Profitable Uranium Deposits 
Vexstern: The Principles of Accelerati« 
Particles 


Commercially 


mn of Charged 


vs I 


Subscription price per volume: $20 


Both journals are published monthly, with three volumes per year 


Fully descriptive brochures and sample copies of both journals available on request 


22 6. ssmv srreer * PERGAMON PRESS INC. © new vorx 22. ¥. 


A SPECIAL ANNOUNCEMENT 


CFERI 


Joun B 


GG 


Harry 


J 


ARTHUR ( 


». O. KAN 


LIFSHI 
Lirsuirz et al.: Param 


P. Wounvrartu: The Electronic 





THE PHYSICS AND 
CHEMISTRY OF 
SOLIDS 


AN INTERNATIONAL JOURNAL 


Editor-in-Chief 
Professor HARVEY BROOKS (Harvard) 


assisted by regional associate editors and 
an international editorial advisory board 


Some of the papers accepted for publication 


karuicnu: The Me 
Meta! 


hanism of (Chemiso 


rption 


kenerg Hat i Structure in P-t 


ind Silicon 


pe (Gserman 


in Metals 
in Metals 


rz etal (7h imomagnets ] fects 


gneti Resonance 
Properties of ) 
Palladium Allo 


Short-R inge Order 


(sIBSON Phe li ffect ol 
Residual Restivit 
DRESSELHAI iffective Mass Approximation 

| xcitons 

Acceptors in Germanium 
Taver and R. J. Wer 
Antiferromagneti 


Leraw, Jn: The 


HormMann, A. Paskin, K. J 
Analysis of he 


Second Order Tran 


romagnetu ind 


itions 


DAMASK: Residual Resistivity Short-Range 


in CusAu 


Order 


Smira and k. L. SaLKovirz: Pre 


SCHINDLER, R. J 
Measurements of the 


ni lect il Resistivit 
ickel-Palladium A 
MaTaARReSE and Caimiro Kikucni 
fesonance Absorption of Mn in Single ( 
Zincblende 
Bursrein, G. Pret B 
A bso 1 of Impurities 
IIT Ac 


System 


Paramagneti 


rystals of 


WALLIS 


Group 


Henvis and R 
ption Spect in Silicon-l 


ceptor 


| Bur KIN 
ra of Impurities 


and B HENVIS Absorption 
in Silicon-I]. Group V Donors 


Subscription price per volume: $17 
(private subscribers: $7.50) 
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National Lead reports recent 
developments in Lead shielding 


A 
7 





Improved casting process permits void- 
free shielding of heavy water filters 


Internals only, need disposal effectively as rolled or extruded 


| 


-.» * ° . lead. What’s more ess lead is 
versatile Yakfle unit Pe 
- . 7 pe needed than with separate 
shields. Installation is less expen 
sive, equipment more mobile 
Practicality of design and 
method were demonstrated by 18 
Fulflo Filters, installed in a gov 
ernment plant, which were de 
signed and built by Commercial 
Filters Corporation, Melrose, 
; Massachusetts with void-free 
wwever, integral steel : 
. lead shielding poured by Na 
ead-filled by an Im- Monit LT ta ( ne 
. ' oni: UC ese un ~ 4ee C 
oid-free National Lead _ -~ oo Cur 
away view) filter 200 gpm of 
process, may take over. 
1] _ heavy-water-rich fluid. The inte 
ad shielding, formed by 
; J ' grated shields permit shells to be 
d, absorbs radiation as 
decontaminated and re-used in 
definite] Only the internals 
need periodic disposal. Shielding 
efficiency is said to be very high 


e! recently, separate 
rolled or extruded lead 
considered standard for 
ocessing “hot” fluids. 
imed that only with 

of construction was 
yrevented and positive 


assured 














Slave-handled drawers 
for radium equipped with 
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National Lead Shielding 


shown by solid 
block areas above 








When voltage is applied to the stator wind- 
ing (green), currents are induced in the liquid 
metal (yellow). This results in an electromag- 
netic force being generated in the liquid metal 
to force it through the system 
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A-C ELECTROMAGNETIC LINEAR INDUCTION PUMP 


Design experience in atomic motors pays off... 


General Electric electromagnetic pumps 
operate successfully with zero leakage 


Engineered and manufactured to provide zero leakage 
in atomic reactors, General Electric EM pumps are a 
revolutionary step in the advancing field of nuclear power. 
Their simple design, rugged construction and virtually 
maintenance-free characteristics have enabled them to 
operate under the most adverse conditions 

General Electric’s Medium Induction Motor Depart- 
ment in Schenectady, N. Y. is playing a major role in the 
free-world’s atomic industry. In 1948, G-E motor engi- 
neers developed the first practical, large size EM pump. 
And recently, they furnished the “precision-built heart” — 
the electromagnetic pumps — for the atomic submarine 
Seawolf, Today, the largest a-c EM pump ever built —a 
unit capable of delivering up to 5000 gpm — is on the test 
floor of the Medium Induction Motor Department 

Basically, electromagnetic pump operation is similar 
to that of an a-c squirrel cage induction motor. However, 
in these pumps, a column of liquid metal has replaced the 
conventional rotor. Thus, the problems of shaft warpage, 


bearing failure and faulty running seals have been elim- 
inated. Smooth, continuous, and accurate control of flow 
is assured. 

Originally designed for radioactive and high-tempera- 
ture systems, electromagnetic pumps are now available 
for use in liquid metal laboratories and industrial proc- 
esses where continuous operation and zero leakage are 
demanded. General Electric’s development experience 
and manufacturing facilities . . 
facilities which have produced more large electromagnetic 
pumps than any other manufacturer...are ready to 
work for you — now. For more information on EM or 
Canned Motor pumps, write Section 873-2, General 
Electric Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Where Reactor 
Development 
Stands Today 


Excluding reactors for Pu production and aircraft propulsion, today’s 45 reactors 


will be joined by about 127 more by 1960. New technical discoveries have 


made more reactor types look promising. Thus, although competitive nuclear power 


is still “on paper,’ continuing progress points toward an encouraging future 


By JAMES A. LANE 
Oak Ridge National Lal 
Oak Ridge, Tennesses 
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FIG. 1. Capital costs of U. S. nuclear and conventional power plants 
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1—Non-U.S. Power Reactor Programs 
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Power Costs 


So much has been said and written 


concerning nuclear-power economics 


that most people are at present ule 


quately confused about the prospects 
power In 
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for low cost nuclear gen 
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Power and Research 
Reactors Move Into 
Hardware Stage 


Descriptions of progress made on major 
reactor types show the speedily advanc- 
ing stages of projects designed to re- 
solve uncertainties and to perfect re- 
actor types. This is NUCLEONICS’ report 
on the reactor-status sessions of the 
annual meeting of the American Nu- 
clear Society, held June 6-8 in Chicago. 
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The water did re 
of purity with 
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control used separats 
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EBWR core has fuel assemblies grouped 
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EBWR's power section, excluding turbo 


generator, is almost entirely below ground 
level. Condenser and main circulating 
water pumps are on floor under turbo- 


generator; next floor down has feedwater 
and auxiliary pumps. Bottom floor has 
ion-exchange columns and filters for water 
cleanup loops. Shield plug under reactor 
separates it from control-rod-drive mech- 
anisms in subreactor room Fuel storage 
well is at right of reactor. Containment 
shell is designed to hold 15 psi; a 10-day 
test showed no detectable leaks in the 
8,000 linear ft of weld; leakage is well 
under the 500 ft'/day leakage-limit speci- 
fied. Personne! access is through air lock 
About 1,200 cables go through the shell 
to the control room 


be violated by 
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LEAN-TO 


‘AUXILIARY HEAT EXCHANGER 


EXPANSION TANK 


DRAIN TANK 


SPENT FUEL STORAGE 


NUCLEAR INSTRUMENT THIMBLE / PIPE GALLERY 


REACTOR CORE 


OMRE reactor at National Reactor Testing Station in Idaho will use dipheny! as coolant-moderator and produce up to 16 Mw of heat with 
average heat flux of 10° Btu /ft*/hr (maximum flux will be three times this) Average neutron fluxes will be 5 &* 10'' and 2  10'*, 
n/cm'/sec for thermal and fast neutrons respectively 


ir to that in water i 
OMREE uses straightforw 


it pumps and valve rT not 


in important factor in th periment 


Status and feature 0 ‘ gant M supporting engineering 


erated Reactor Experime levelopment studies i 
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numerous applicatior 





taking advantage of the re 
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Since the OMRI 
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but rather is being 
bility, the OMRI 
include any comp: 
efforts, General] 
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tion products in 
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low vapor pressure allows 
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pressure is significantly 
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neluding pumps and 
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ch are in a large 
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thermal perform 
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monstrated b 


Vol. 14, No. 8 - August, 1956 








OMRE system uses low-carbon-steel piping and vessels. Main piping from core is of 


léin. diameter. Auxiliary cooling loop is for removing afterglow heat under emergency 
conditions. Core is 2 ft square and 3 ft high; 14-ft pool of dipheny! above core pro- 
vides shielding; reactor vessel is 28 fthigh. Circulating N, purges decomposition gases 


tem i needed f) high melting pome tion (H, mostly ind formation of com 
the nust be pre pounds ol high molecular weight 


id (gv) small These stav in solution in the original 
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means that 
heated be lore ) 
latent heat i eheved that each 


of these disad i ( pbeovercome 
on radiation phenyl could be used itistactor 


liquid to a fairly high concentration 


Indications are that any of the pol 


effects « rs from capsule Chere is very little thermal decomposi 
irradiations iccelerator or inpile tion up to 800° I The thermal con 
loops; it all indicates that polypheny! ductivity of water is about four or five 
that of the polyphenyls, whose 


among the most promising of or time 
0.00 to OO) 


ire 
ganic compound ol n reactors conductivities range from 
some ce Btu/hr/ft | whiel practh ill 


composition, m d by gas evolu that of Superex in 


Under irradiaty 
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STORAGE 


HEAT 


EXCHANGER NEUTRON 


SHIELD 


BLANKET 
COOLANT PUMP 


EBR-2 is a sodium-cooled fast reactor designed to produce about 60 Mw of heat that 
is to be used to generate 20 Mw of electricity The sodium leaves the reactor at 
900° F About 10 Mw of heat are generated in the blanket; 50 Mw came from the 
50-liter core A high-pressure circuit cools the core and a low-pressure circuit cools 


the blanket Afterheat cooling is by natural convection 
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pyrometallurgical 
tegral part of 
method of reproces ing re 
fission products so that the 
reused in the reactor 
main to make the fue 
dioactive that refab: 
bly must be done b 
a hot lab-type fac 
this, the fuel element 
and conducive to re petit 
in fabrication 

Fuel fabrication. ‘T! 
will be fabricated and 


the bond will be put iv 





solid extruded to proper 


needed volume in the ‘ 





the unit will be sent to the 
plant A shielded cs 


subsequent operatior 











assembly of the fuel ele: 
The fuel alloy pin 

to the proper siz 

technique into an ¢ 


t is then’ cut to the 

ice paride fies ts EBR-2 WORKING MODEL, operating since August of last year, has shown prac 
ee ticality of contained-submerged arrangement of reactor primary system With 
lhe fuel pin is inserted ' it ‘ dummy reactor and valves, instruments, 1,000 gpm pump, and other components in a 
top closure is inserted, and tl i 10-ft-diam vessel, isothermal operation was conducted with sodium heated elec- 
trically to 750” F. It is believed to be the largest sodium system of its kind to be 


operated in this manner 


weld closure is made 
an automatic cone-at 
hook at the lower 


bottom closure 


-_ 


EBR-2 basic fuel element, of which about 4,500 will be required 
per core loading, is a pin offabout %¢ in. diameter. It con- 
sists of thin-wall stainless-steel tube; the annulus between fuel 
pin and tube is filled with sodium to maintain a heat-transfer 
conduction path. Tube has wire spiraled around outside to 
space adjacent pins and thereby determine coolant flow 
passage 


ae as: 


EBR-2 fuel subassemblies each have cluster of 91 fuel-element 
pins. Assemblies are mounted vertically in reactor, with core 
section in center Present plans do not include re-use of ir- 
radiated natural or depleted uranium in blanket sections; thus 

EBR-2 reactor in working model shows dummy fuel assemblies as blanket sections are completely assembled before arriving at 

seen from above fuel assembly plant. Pyrometallurgically reprocessed fuel 
still contains some radioactive fission products and must be re- 
fabricated remotely 
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HRT over-all construction view shows how reactor tank looks without roof plugs 
that is about 25 ft deep, 30 ft wide, and 54 ft long 


center 


ing tests have beg 


reactor startup in | 


exe hange 


ated 

pre 

and pre-startup lest pro 

f the Homogeneous Reactor Teast 
ed informally by 


¥ National Labora 


second major 


HRT at ORNL in 


d and engineer ‘ 


HRT core pressure-vessel assembly installed in re 
compartment. Radial tubes around pres- 

re-vessel blast shield are for cooling. Outer 
tank is thermal shield, filled with circulating water 
Head fits over top of compartment; mixture of 
shot and water serves as shield 


actor 


stee 
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he been 


drostatu 


equipment 
thre high pres 
held at 2.800 psi 
tem has been 

HRT is the 
built by ORNL 
reactor 


tile 


the 


ing ri nore er 


HRT core compartment with top shield in place 


and pressurizer vessels are shown 


be placed over downcomers 


System is housed in below-grade cell 


Core asse nbly is housed in small cubicle (about 9 ft across) in 


Blanket system equipment is in foreground, blanket heat exchanger is at left front; fuel system is in background 


than HRE in that it can u eral dif 

blanket solution HRT 
i Zirealov core rather than stain 
which was used Hhkt 


he ctor 


ferent 
tise 

less steel 

Preliminary steps 

tem is being cleaned with 45% dium 
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part ol 
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for overt 
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be circulated through the 

After cleansing 
natural-uranium solution 
lated through the systen 
to form a corrosion base and permit « 
termination of corrosion rates without 
the complications of radiation effect 
During this run, the system will be 
heated in reverse by blowing steam HRT low-pressure system is shown closeup in foreground of tank 
through the heat exchanger 

Then the whole syseten 
checked for leaktightne ind a heliur 
leaktest will be run After this the 
enriched-uranium fuel solution will be 
put in, followed by criticality in lat 
October 





HRT Design Basis 


Power, heat 5-10 Mw 
Temp., core outlet 300° C 





Pressure 500 psi in excess 
of vapor pressure 
Core diameter 32 in. HRT reactor container with top shield assembled. Plugs are two layers 
Core solution UO,SO, in D,O thick : 344 ft of concrete below; galvanized steel plates are sandwiched 
Blanket D.O or ThO. in D.O between this and 20-in. upper layer of concrete Plates welded to steel 
Fuel circulation 400 gpm 
rate 
Blanket circulation ~ 240 gpm 
rate 
Core flow pattern Straight-through 
Core material Zircaloy-2 
System material Type-347 SS 
Radiolytic gas Pipeline separator 
removal 
Radiolytic gas Low-pressure 
recombination platinized 
alumina catalyst 
Fission-product- Decay on activated 
gas disposal carbon 
Control: 
Normal Variable solution 
concentration 


tank form containment shell to hold 30 psi internal pressure 


Safety Temperature HRT instrument cubicle on north wall of reactor shield shows that primary 
coefficient sensing elements are isolated from reactor environs so that they can be 
worked on without access to reactor cubicle 
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In center is outer shell of biological shield 
In center bottom 


100-ft high main reactor hall at Chalk River 
Over- 


NRU under construction in 175 * 160 » 
W alls of experimental rooms are seen behind reactor 


before insertion of reactor vessel and upper shielding 
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0.0, a light-water uti , 
‘ graphite-reflected type New fuel element for BNL reactor 
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with specially designed 


output will 
but thermal! 


the same 
flux will be in 
Pre 
the 


ure lw lor 


ime powell 
considerably cut, per 
ent tf 
that will 
result in savings of $275,000/y1 

the first 
ites Alt 


mitting 
cole 
Svyivania will fabricate 
then 
Delivery 


elements: work aw 
proval 


Stiltner 


will e 
elements with 
The core 


dia and 7 ft high 


Che reactor \ITR-type 


Z2-it active 


ls 
plate fuel 
a tank 4 It 


10 fuel elements will 


length will be in 


be arranged with one in the center. six 
ind twelve in an outer 
will be 
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! ; is, , 
inside it; in addition n. Pb or B y een \hi " 
shield will occupy the row of fuel pe: wt , i 
tions next to the therma! colur | 
perimental ports include five 6-i1 MAGNE 
end ports coming up to the et : 
them with built-in rot hutter nd htt 48 
sample-changing mechanisms; two 6 
dia ports above and bel the cent 
plane that pa entire t} iwh the | 
reactor tangent to the core: three 12-ir 
throughports in the ther: eolum! Hl | — 
| ni Tt 
and a fourth the same ze coming it ; Uj | RETE 
r thy tee 4 $ 
from the column el neat ment F i! | 
ports for control chamln« extend 
’ cL , ds | NEUTRON 
under the core region; on oviding ELEMEN 7¢ NTR + ABSORBIN 
ROL | JRTAIN 
beam sloping up at a 30° angle | were 
the core for experiments is hich neu , cA 
1 AML 
tron scattering from the floor cause ait 
‘ a ~ —— 
serious background ind = fina , At 
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a enannd BISMUTH api TE 
number of specialized ports, for ' a ontS A tees) GAMMA THERMAL 
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bits” or for monitor chamber fi ae. i JV | j . 
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evaporative cooler with a capacity of STorace pry | rr SS) . . 
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mineralized water circulated in the 
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operation 





OWR tank os seen from above. At bottom of tank is fuel grid plate at center with several dummy elements in 
position; thermal column is at top and experimental beam holes are on other three sides. Control rod system has 
been removed; ladder is, of course, temporary 
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Noval Research Laboratory research reactor has fixed graphite reflector surrounding movable core on three sides 
























carriage, is at one end of the pool The thermal column has been de 
nl r| Measurements on a« critical assembly emphasized to make more beam port 
show the critical mass to be 2.7 kg in ivailable The major portion of the 
the three-side-graphite-reflected posi column is now vertica 
tion: extr ipolat ons give 3.4 kg for the Salet rods ure ova aluminum 
] ul Research Laboratory research cold clean eritical ma n the pool posi tubes filled with a B-Pb mixture 
inder construction in Wash- tion with water reflection on all side Their ilue | 49, Bk/t The 
ngt L), C., ig nearing completion, ac- When the core i the graphite-re control rod is 347-type stainless steel 
lo T. A. Bergstralh of NRL, and flected position, seven regular and one with 0.2-in. wall thickne ite worth i 
periments are slated to begin in straight-through beam ports are avail O6% Ak/sk 
August able for experimental purposes Two Provision is being made for two-bed 
I wimming pool will have a fixed vertical tubes to be used for pneumati: ion-exchange demineralization of the 
g hite reflector surrounding the core rabbits terminate tangentially to the pool water Tests for water integrit 
en the core, suspended froma rolling core of the pool are underwa 
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FIG. 1. Quartz ampoule (left) used in early ex 
periments fits a standard ORNL isotope can 
(center). Vessel at right was designed to solve 


Screw plug seats against in 
Metal disk in insert 


bursting problem. 
sert that has lead ring seal 
is pressure relief and puncturing diaphragn 


Welds 


: 
_r. | 






, Safety, puncture 
disk ‘ 











FIG. 2. Capsules of 
proved design have only 
welded closures. Tops are 


welded to bodies made fron 
metal rod, and taper pins are 
arc welded into spouts after 
filling. Combination bursting 
and puncturing diaphragms 
are machined into botto 
Capsule at left is of magne 
sium; that at right is f 
stainless steel 


54 


FIG 


stainless-steel tubing 
about 


sule in Fig. 2 


ore 


welded to body 


's 


welded to 


machined 


Experiments in neutron and gamma fields re- 
quire remote extraction of liquids and gases 
as well as safety inhandling. Here are 

several designs that have contributed to a 


simple, flexible system 


By N. P. SHIELLS, R. O. BOLT, and J. G. CARROLL 


California Kesearch ¢ or poral } i ¢ for? 


Sate Containers 


~ 


~4ae s 


= 





i] 
i} 
i] 
2 =i ae 


as =e 


3 Capsule fashioned from 
costs only 
as much as steel cap 
Top and bottorn 
made from bar stock and 
Bursting disk 
after botton is 


body lest welding 


process cause undesirable hard- 


ening of disk 


ine 
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FIG. 4 
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Special filling device for 

Lorge air cylinder acts 
on small piston (~1 in. diameter) 
that moves through cylinder hold- 
ing 12 gm of grease. 
Small piston is removable for 
cleaning and filling. Air pres- 
of 5 psi is sufficient for 


operation 


about 


sure 


FIG. 5 Small manifold attached 
with Tygon tubing to’ filled cap- 
sule permits substitution of helium 
for Magnet con- 
trols position of taper pin until 


blanket ar 
several alternations of helium and 
vacuum have completed substitu- 
tion. Mallet blow seats pin for 


welding 
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Vocuum 
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Magnet 


psule 


Hold Organics for Irradiations 


ted In one operation { new 


e opener permits the removal of 


{ el top vithout contaminating 
tent th metal chips 
Che result i flexible, easily oper 
te for irradiation, handling 


fluids 


ol organ 


Capsule Design 


| e earl staves of the capsule 
t wram, @ quartz ampoule 
th an internal volume of 
} big | The ( ipsule is 
t juid means ol an ordi 
itor rings The neck 
e the body is cooled in 
I Cu uit Wiis u ed por 
the Oak Ridge graphite re 


el eaied, it is unsatistac 


is¢ rit generated during 


ther causes fracture of 
izard to personnel in han 
‘ iriable and unknown 
racteristics It is satis 
‘ insentl¢ | 

t ting problem and 
Z i essel of about 

t made trom 2S tftull 
hig | Pable | 
mposition 1 the 

lable 2 sho that the 
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full-hard treatment pro 


sile strength up to 300° I 

of induced radioactivit 

by the use of this material 
Sealing is conducted in 


box with an inert ga 
desired A hole throt 
the 
diaphragm in 


disk preclude 


' ? 
the pl 


in 


rupture 


ire 


screw Cap ermits mac 


xj good ten ve 

Problem 
minimized 2 
in airtight 


ase] 
though the safety 
500 psi 


about 
disk } 


withstands 


1,000 psi, al 


et to burst at 


Use of Aluminum Capsules 


itmosphere when These 12-milliliter capsules have 
igh the center of been used for exposure in 4 bein 
cess to the experimental holes of Oak Ridge and 
This safet Brookhaven graphite reactors Phe 

of the capsule ize is such that several (usually 16 





with possible unde ible disturbances can be exposed simultaneously in an 
within the reactor Structuralls thi iluminum oven fitted ith heats ele 
TABLE 1 Nominal Composition of Capsule Metals 
Klemental con position 
s S] | 
Klement aluminun magne 7 fair sal 
Aluminur Balance ) 
Magnesiun Balan 
Copper 02 0.005 
Iron a oO oO ‘ 
Vangane 7 0 Ooo i) 
Zine 0 0.0) 
seryiliut 003 
( urbor ‘) |] 
VPhosphoru () O4 
Sulfur 00 
Silicon ‘)} 
(hrom 2 
*| . 
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FIG. 6, 


of organics in capsules 
Gage reads from 


ments to maintain selects 


tures, This vessel would be 
tory for exposures up t 
By replacing the sere 


tainer can be reused after ar 


ate decay period (about 4 wi 
Longer capsules have been ¢ 
various hydraulic and = fue 
facilities in the Oak Ridge ar 
reactors. 
The aluminum capsules are 
tory for the experimenta 


which they were designed 


further work at higher temper 


vealed limitations that ne 


Foc. 


collector 


bottle 


Gas expands into known volume [ 


+ 60 psig with error 


0.25 psi 
temperature ibove 300° | ind 
wO° FF it trength is reduced 
tolerable limit An im 


eloped 


gy that le ina te l¢ 


i (ie 
eal rin 
it higher temperatures and to 


the ecumber ome procedure 


to @liminate th 





Two views of apparatus built to collect and measure gas from decomposition 
250 mi) of expansion 
flask, and original pressure is calculated from reading of 1-ft laboratory gage 
30 in. Hg to 


iboy 
helow 
roved design 
endable 
implily 
required 


inert 


lowing the vessel in an 
itmosphere 
Magnesium Vessels 
lo improve the strength of the 
t ntermediate temperature | 
Si40 Magnesium was ibstituted 
the 28 aluminum rh I 










* Courtesy of Dow ¢ 


changes in design and materia mposition§ that provide ow 
shown by Table 2, the ‘ eptibilit to long-lived activati 
drawn from 28 full-hard i lable | It was developed at ORN] 
TABLE 2—-Tensile Strength of Capsule Metals 
7 é atrengt 1 pat 
/ VW agne Stee 
Temperature (° | hard ty pe 
75 136.0 24.0 i! y 
912 14) A " ; 5.5 
SOO » l 2e iv 
Wh) “oOo “60 i 76 
500 74 
O00 2 é Ft) id 
700 | ; 71 
SO) Ob 
vOo0 55 








The iagnesium was fabricated not 


nto the design of Fig. 1, but also 
nto the improved design shown at left 
J Z 2 This piece Incorporated q 


pout with a 4<-in. hole 


This capsule has been used exten 
f n reactors and in gamma ¢ XK po 
ire it temperature p to WO? Fk. 4 
lifficult Via cecasionall e 
enenced witl eorrosion by vate! 
generall mitigated by removing 
velding fluxes and thoroughly clean 
ng the exterior of the vessel A fur 
ther difficulty is the porosity of the 
| f 98135 magnesium supplied 
| 4 eakuage eve ed gas a I 
na olatil julds luring 
? 7 
leakage did t ir through weld 
ting disk licating that bot 
( vy and rk hardening closed the 
f This observation led to a bu 
! { peration on the entire capsule 
irlace In th tep the capsule 
wed in a lathe ind metal is smeared 
er the pores by means of a dull tool 
t Dtain a permanent seal With tl 
( lon the f “4 withstands pres 
ire ot about 6,000 psi at room tem 
erature Normal the bursting disk 


et for about 3.000 p 


Stainless-Steel Capsules 


Ko vork it higher temperatures 


Type 410 staink teel is used 

lable 2 Problems of induced radio 

ut t ure muct vreats wit! this 
Howeve 110 stainie ippea 

t ‘ mt attractive | steel a 


luced et t The capsule 
| it right in Fig. 2 is of this mate 
Internal uri in il 
the design fe ‘ that of the 
ine itlh Ci] ile 
\ n tl " e the burst 


retained, and the f ng 
procedure remains essentially the same 


rhis capsule withstands about 7,500 ps 


it room temperature without rupture 

the bursting disk normally is adjusted 

1 release at about 4.500 psi boxe 

ence hows that sucl bursting cl 

ter tics pre i with a dish Iti edit 
imeter ot e In ind thickmne 


0.0040—0.0045 in vith the surface 


ed to an S-win root meal 
ec ineation 
ne tainle atee Capsule nit 
ere tasi ned tre Dna toc) trie 
Same manner as the magnesiul! 
lie Subsequent i considerable 
t iving was made ! fabricating 
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tubing stock (Fig. 3 



























I e equivalent in strength Capsule ——————- 
' Cutter drive motor 
tet ipsules were used Tubing cutter - _- 
radiation at tem 
vel wate Normally Chuck —_ Solenoid- actuated bor 
fluid was loaded into the 
‘ ‘ es out of several Chuck 
Live ( ire ol thee olved gas drive 
t rupture the bursting motor 
ie difficulties were ob 
e instances These cap 
‘ n the Brook 
it are now prelerred for 
ng gamma exposures 
ecome highly radioactive 
t rradiation However 
f ecautions they have 
f | te i three-c 
Capsule Loading FIG. 8. Capsule opener consists of a motor-driven tubing cutter that bears against 
capsule gripped in standard lathé chuck. Rotation and closure of chuck and feed 
| edure iry somewhat of cutter are actuated by remotely controlled motors. Solenoid-activated bar en 
t ture of the material to be gages special lugs at base of chuck to stop rotation and permit opening and closing 
lost liquids ire handled 
eans of a suitable syringe q 
. that melt below 300° F are intro 
t i preheated svringe or by After the capsule filled, helium is sub Occasionally, a pressure reading is lost 
tI ig! t heated tunnel, stituted for the a nit as illustrated in for this reason except for such minor 
High elting solids are loaded b Fig. 5 ditheulties, thi ipparatus has been 
eis and tampers For The steel tape pin piaced im the vel satisiactors 
te h as jubncating grease tubing so that its position can be con 
trie ‘ I ng «ce ce of Fig. 4 is trolled with a magnet Several appli Capsule Opener 
lhe force of the piston is suffi cations of alternate vacuum and helium 
troduce the grease through remove air and ie ea blanket of he After the measurement and the col 
t ening in the capsule hid lum over the ple In the final lection of the PA y! a : 7 
step the taper pit nated ait = mal trieve the fluid SERENE iteel! The 


punctured container, with appropriate 


handling dictated by its radioactivity 
Puncturing Capsule Penetration is taken from the puncturing apparata 


let and then welcde 


needle nd laced n the « ) | opener 
' Penetr ition equ pment i hown ith = pom = ‘| - I , 
Aluminum , big hs A year type reve! ble motor 
insert | ig. 6 The over-all ¢ ypansion factor 


with an output speed of 9.6 rpm drive 


the chuck The cutter dy e motor 
reversible and rotates the cutter blade 


sx can be controlled as desired; a factor of 
| Capsule 60 has been satisfacto lor most cases 
§ Seol . 

In puncturing (Fig. 7), the evolved 


' it about 0.02 in./min C hich peed 
as | released into the previously 
> and cutter travel have been selected to 
Y 


evacuated apparatu iE means of 


handle an ol the metallic cap 


ilving shown in Fig. 6 the gas pressure 
deseribed previous About 2 
measured on the gage, and samples 
) : “quired to er the lid from 
\ ire collected t« iplete thi phase of require | ‘ 
\ the recove! tainless capsule Travel of the 





© that the operator need not 





whee CO olled by two limit 
Y \ 1 teal lead hield general] ia heel} ntrolled t 


placed between equipment and oper 
- ittendance during the operator 


Tip profile itor (Capsule iting 5-7 rei , 
! or ady y the complet 
on contact have wen handled rou _ sdvant “eS . , 
- ence of metal chips or filings fro 
tinel Capsilt t f i wr he ; - . , 
FIG. 7. Needle used to release gos hs } } | cutting operation rt trapphitie 
uve been handle ising special pre 
through puncturing diaphragm has : , covery of the organ imple al 
cautions without exceeding raciation 
ingled tip. This does not plug with duces the radiation hazard 
, eae Am , lation h | 
etal during puncture as do straight unit lor yy ‘ One utheutt 2 6 « 
tips. In puncturing, needle first seals vith the equipment involves handling rh , 
autho expresa th ipp 
against soft aluminum doughnut gasket of liquids reduce I rradiation to l r D ve { { ’ " 
that fits into safety-disk t »- : 
} into safety-disk aperture. Re near-plastic Such materials Blanton of the Richmond Laborato 
motely operated hydraulic cylinder of California Research Corporat fi 
ne . wen ting vy, . , 
Fig. 6 forces capsule against hollow tend to plug the trating needle or ance in design and fabrication 


needle of hardened steel to ‘‘foam” into the gas expansion flask equipment 
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Tritium-Recoil Labeling 
of Organic Compounds 


When a mixture of a lithium salt and an organic is irradiated in 
a reactor, fast tritons break chemical bonds and exchange with 


hydrogen. Here is a review of this labeling method 


By F. S. ROWLAND* RICHARD WOLFGANGT 
] (y ] Depart tol Che 

P elon ) Vlorida ule Uy 

P a ee, I 


LABELING OF On 
can be accomplishe 
nuclear reaction 

or tntium atom 
energies (1-5 Suc 
bonds and enter ches 
to form tagged 
mary of the present 
labeling with trit 
Basic studies of tl 
kinetics of such react 


reviewed elsewhere 


Recoil Labeling 
* Paeaent ApDDM? 
istry, Universit etic energy 
Kansae a» tietnaed: te 
1 PRKsenT avons 
Laboratory, Yale | 
Conn 








Standard Labeling Techniques 


There are severa / r 


can he pre pare if 


1. Chemical synthesis 
simpler molecule 
chemicals that car 
C8 pH cially suitable 
cations thia ma 


low over-all yreld 


2. Chemical exchange 
be introduced is 1 h active he nder catalytic conditror 
rapid exchange of th fivil ] etho iften is inap) 
j 


exchange will take thie no table inde? 


conditions Some / f luced only into the more 


3. Biosynthesis lated fror 


Lar 
raised on radioactive ('), HTO. ek 


applicable But 
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Compounds Labeled by Tritium Recoil 
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obtainable specif 
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Destruction Rate 
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Should You Use Tritium Recoil? 


" 
The unser wmnial de Oth the tril th ethod is pre 
technique It will help t ler the ad tay und limitation 


method 


j 


° Scope a proln 
© Large quantiti 


@ The method 


purification after 
© Low irradiation 


® Moderate 
Of molecular we wit 


able with high-mole 
® Nonuniforn 


© In tagged org 
may he a disadvant 
he important ont; 
gen 18 inherently 
may be loat by excl ‘ / ition mnever ti 
Obviously labile posit j ‘2 removed hefor: 
. Tritium miuati i 7 i ff ‘ee / warticle 


there are convenier wa that ike tritium count 


di flic ult than the 








t t 


pound to damage 
radiations and the Particle size 
of each Benzo 

under optimum 

Brookhaven reactor 

of the radiation d 

recoifing alphas 

is assumed tl 

done by thes 

@ value (molecule 

ev) can be caleulat 

agreement with the G ies obtained nconveniently radioact 
for benzoic acid with ¢ | ided if possible 

An order-of-magnitucds After irradiation the 
radiation damage t f f I id eparated 
untried compound ¢ ’ lati yroducts 
calculating surviva , , ind llization 
values known from 

preferably hea 

Such a caleulat 

liable to error a 

graded materia! 

polation to 5-10 


uncertain 


Experimental Techniques 
We have sought ft at 


best procedures f« 


eo. oe 
Other Li salts 


ing. The usual 


*hrom the 
of benzoie acid 
organic and 0.050 ¢@ 
a flux of 2 ® 10'' + 
G = molecules dest Optimal Conditions 
17x10 ‘ 
G of Co*»y-radiatior irradiatior 


B. Tolbert, UCRL-284 } wee! | to detern 
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making preparation of a 
Li CO; 18 not 
produces no. sig- 
viioactivities except tritium 
Radiation. Composition of 
ite mportant A 


ire thermal-neutron flux is 


radia 
high 
ther radiations contribute 
on without adding to 


luction Damage is caused 
from the knock-on 


t neutrons and by the 


rotons 
gamma radiation. In 
reactor there are some 
with neutron fluxes 

sec and few fast 
the optimal 

ith this reactor 
mbient temperature 
illowing exposure 

f organic compounds 

lecomposition Or 

Atmosphere imples irradiated in 
howed about the 
ition damage is 
character of the 
ippears to change 
196° Ci does not 
the amount of 
Another 


tigation Is prise 


itl ible 


wtors still ma iM 


nant im indi 


Position of the Label 


Ls f a labeled compound 
the location ol the 
ilecule Compound 
nonrecoil method 
»groups: uniform! 
pecifie activit the 
tion in the molecule 
with all radio 
one particular 
(Chemical ti 
ised to produce 
compounds, while 
chemu il exchange 
intiorml labeled 
( peciall con 
bsequent analysi rut 
certain po itor 
synthe 


used 


se Ol 
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C’’-Recoil Labeling 


C'+’-recoil labeling using the N**(n p 


C'™* reaction is also applicable 3 
pecially in those cases 


factory lahe However 


Jor whu h tritium 
is an uneali 
the speci obtainable wilh 
C"'* reco orders of 
recou 


and 
cent 


magnitude less t/ Os " 7 


hecause of ti half-life 


ongel 
thatantially lows value for per 
entr / 


V oreover 


necessitate 


ange of C** 


hOMOGENCOUS 
somelrmes 


irradvatior / wh 4 


tedious or 





Position of Recoil T's 


(renera 


ils conta 


eon 
| nonlabile 

wtivit 
Difference i i been demon 
ol different 
ta containing 
2% | 7 iv of ortho 
nd pura ol o-toluL 
wid conta y i ! wh wtivit 
the met Specify 


vdat ind 


bn nzoute 


Distribution 
giucose isolated 
derivative 
obtained 
self (// 

Thi no 
distnbution 


nonuniform 


i 
reco 


thin 
tntium-tagged ce M Is if not im 
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tems much of the activity 


simple gases such as hydrogen 
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ine ammonia et But 


may be present in more 
substances ths 
tracers if sep 
molecul 

Specific wt 
pounds are limited on 
mmount 


total act 


separ ite trace 
targets Dhe 
will } 


compound ustiall bn mall com 


that im the tagged parent 


pared to 
tritium 


compound since the generally 
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of degradation momenzation ind 
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polymene product 


Specific Labeling 
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followed by combination of the tritium 
itom and one of the resulting 
it the broken bond 
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FIG. 1. Comparison of vapor pres- 
sures of water (8) and dipheny! (3). 
With diphenyl! as coolant and with 
primary coolant system at 600° F and 
300 psi, power density of 100 kw/I 
of core volume can be attained 


Vapor Pressure (psia) 





“ -- J i 


500 600 700 800 
Temperoture (°F) 





The Case for 


Organic Coolant-Moderators 
for Power Reactors 


Compared to water: 


PRO—1low pressure, no activation, reduced corrosion, better lubrication 


CON—radiolytic breakdown, low power density, high melting point 


By G. A. FREUND 


Argonne National Laborato 


N ORGANIC-MODERATED REACTOR €X 
periment (OMRI being built at the 
National Reactor Testing Station for 
AEC primarily to test the heat and 
radiation stability of the organic mate 
ial ] Organ breakdown ind 
replacement would add to reactor opera 
ting cost. Also, the comparatively low 

ver density obtainable with organi 

Olants would require higher fuel 

However! the advant ives 

no activation, and low 

sion lend themselves ideally to a 

‘ nt that is economical to construct 

Terpheny! Reh 8 fo, nd to maintain. On the basis of these 
x y e derations, this article attempts to 

iluate organics as coolant-modera- 


FIG. 2. Mechanism of radiolytic breakdown of dipheny! ors for power reactors 
62 August, 1956 - NUCLEONICS 





t is desirable to put 
the propel perspec 
rs are not a step 


such reactor ulti- ‘oe 
processing (prom ‘did “= ats 
geneous reactor fuel Reynolds Nos 

gl power densit 


| , 40,000 
fast breeder or hig! ) Of ews Helium, 


fh a 
promised by the - 


he advantages the 10, 
in detail below 


ition-stable organs 


wed by capsule-type ; } 40,000 
the benzene ring (2 ”, 
rings results in : 
4 , 


vhich is currently of 7 10,000 1.4 
wt ied 4 
(Comparison with an 


moderator such is 

vater, provides an 
on of diphen | a, 4 
° Power (hp/ ft") 
Advantages of Dipheny| 
FIG. 3. Heat-transfer coefficient (h) vs. friction power for various coolants. For 
given pumping power, water has 5 heat-transfer coefficient of dipheny!. However, 
coolant-moderator — for it must be considered in comparing power density that dipheny! permits higher metal 

surface temperatures (e.g., 800° F vs. 650° F) 


1) | fit four primary advan 


Low vapor pressure. Diplheny! 
192° |} al ¢ n above the crit 
vater its pressure load ty) le I \ I anal (4 1Css breakdown 4 Final vith coolant 


F and 300 psi at tenden toward ’ Dipheny! fy IF there is no change in 


t} 
omparison with has been ment | ubricant addi pressure in a 1lO00-hr test, while at 
tive to impro iil ! I SOO° F there is a gradual inere e trom 

No a Since diphen icon 225 psi leveling off at 270 pel ) 


ith pile 


odie mt Disadvantages of Diphenyl Detailed studis 


yost no activation Phere are pi three disadvan heat-transfer sur einige oe 
elt Therefore tages to diphet these serve to set erved for the reactor experiment 
ould be required ome operating i on dipheny! Heat transfer. ‘The heat-transfer 
st impurities in cooled reactor coefficient is given | 
Radiation and thermal breakdown 
Reduced corrosion Phe very much fadiolytic (irradiation) breakdown has 
on attack by diphenyl! heen determined a ot 1O'* emo? where hi 
iter permits the use of last-neutron ¢ osu tatu thermal condu 
matenals and put ind dynamu j Phis means und 
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In over 4.000 changed j | " menzation 


(i df into long 
00° F and 6SO° I nt bOngel Diphen 


te high uranium three benzene! r , lting \ 


ttle tenderm to 


Better lubrication 
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(7) Selecting a giver 
say 10°? hp/ft?, one 
transfer coefficient of 
be 100 Btu/hr/ft 

15 atm, 150 for 
diphenyl, and 5,200 
water has over five t 
transfer coefficient fe 
power Sasic heat-t 
that the factor of 
lent flow in an 

i.e., inside round tubs 
lar channels 

However, the fore 
absolute compari 
density ince witl 
metal -surface ten 
missible (say 800° I 
result, the heat trar 
coefficient multiplied 
ture drop is at least 
water, 

It is evident that 
leading to polymerizat 
viscosity would re t 
duction of heat-tran 

High melting point 
at 156° F, requiring exts 
keep it molten dur 
down, Other sim 
lower melting point 
ture of dipheny! wit 
at 70° F, and 
products such as p 
diphenyl and isoproy 
have pour points be 
pared to diphen 
products have 
ures (hy) poorer 
ties |coeflicient 
at the same velocit 
equal or poorer raciat 


stability (4) 


Physical Constants 
Hydrogen is the 
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phenyl and water 
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atoms /em re 
down property 
is higher ] 
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0.035 em~') Lowe 
also means i 
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Effect on Plant Design 
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Induced Radioactivity 


Nomogram for Radioactivity 
Induced in Irradiation 


By, EDWARD C. FREILING 
{ S. Naval Radiological Defense Laboratory 


San Francisco, California 


CALCULATIONS in radioas 
N 
nswer such ques 
(atoms) (moles 
sample is irradiated 
fied time, how many 
How muecl 
(particles 


per cm< (mole- 


barns) 
juantities of one prob 
unknowns of another 


10-2! 





radiation produces ih 
how much of a pal ore 
' ) 1% burn 
originally present for |-mb 
ibserved activity and moteriol 54 
10 


the capture cross 


used for is a? 922 
It Stitt material 
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1) 10*9? 
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/, 
mount of material in he ty 


ition cross section moterial 
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re re) 


material transmuted 





io'® 
Complete 
particle 
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esulting activit 


tant rN Or 





Example ( ition analysis olf t 
wed to 10"? thermal! 


d 1.500 dpm ol 


rte tit iets lhl ital 


nomogram shows 

10° atoms of Np 
4 second line from 
it the target material 
section of 107*® mol 
l-neutron cap 
2.5 barns 


fl * or 
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FIG. 1. Subcritical system installed in its pickle barrel (right) is shown with Van de Graaff generator (left) used as pulsed neutron 
source. Deuteron beam from Van de Graoff strikes Be target within the lattice 


Subcritical Reactor in a Pickle 
Barrel—NYU’s Training Tool 


For $1,500 you can obtain a facility with 
uranium rods in water that constitutes 
a subcritical system with amplification 
factor of 6.7—sufficient for a wide range 
of teaching activities. With a pulsed 


source, reactor kinetics can be studied 


By L. B. BORST 
New )V ork { yitter 
Univer ily Height Ni 


FIG. 2 Lattice of subcritical syster 
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Remeasurement 


10 000 


Relative Neutron Flux 


Source 


8 2 6 20 24 28 32 36 40 


stance From Bottom of Barrel (in.) 


FIG. 3. Axial neutron distribution within the sub 
critical system. Letters refer to positions in Fig. 2 


Ms someting 
periment 
imentation How 
t set up it ub 

see Fig. | The 
studied 


Choosing the System 


eactions effectively 


» Remeosurements 


FIG. 4. Radial neutron distribution in subcritical 
system as measured with foils 


il uranium wain at Brookl 1050-54 
vater Detailed studi ) riot lattices 
Water is gave evidence tl ~ of the 
ire either optimum lattice was a few tenths per 
cent short of unit hu i reasona 

ble-sized uranium-water yatem Can 


never become critical Such a system 


mplify the un’ The High Cost of Reactors 


ol more than 
itron contmnbute 


shoul 


fuel | e heterogen 


Vol. 14, No. 8 - August, 1956 


laboratory toola by Uh landar } noat uni 
a compler of kven a 
riment has srgnificanl hazard Ti ia oman 
lalled to maintain safe operating condition 
then the addition of a rudimentary cooling ayatem 
wriment to a research reactor It ther 

lo a divera group of mental 
power, experimental faciiityr ane 
coat well above 8100 000 


a high-cost device reasearch nee 
operation 1 reactor wu leady 
inatructional tool, and there alway 
ervice for tnatructional pur pose Thu a reactor 


tructional device for training nuclear engineer 


ermilu can ¢ rpend for inatructional j AT pom mual 
wdent fee Therefore, a reactor can not be ipported 


ent exclu wely 


egoing problems led ua to inatall a 





With this budget . . . 


$1,500 $ 
CALL aT 
Container ) 
Neutron source 1,000 
Monitori ng device 
1 beta counter 
Kxtra beta counter 


+ 1 BP, 


Indium, cadmiun 


.. » You can buy a sub- 
critical reactor with these 
specs... 


Quantity of uraniun 
metal 

Ratio Vaw/V, 

Size of uranium rod 

Length of lattice 

Diameter of lattice 

Reflector thickness 

Relaxation length 

KM ffective radiu 

ke 

key 

Amplification 

Central flux (1 gn 
Ra Be) 


. . . And do these ex- 
periments .. . 
Infinite multi plication / 


Lattice amplification 


Reflector savings 


no control 


rie ipable 0 


in reaction 


Obtaining the Unit 
A request for the nece 

e Aton 
one tem 
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iuey 
pu 


naetruction 


Ra-Be Source 


Initial studi 


ron i 


obtain ppropt 


iw conventional 


t source 


rable 


stem or 


upporting 


inte 


the lattice 

beam deflection 

ne lor neutron 

ittice to the 

Phereafte eactor response 
yrompt period 200 psec 


BIBLIOGRAPHY 


Veutron distribution € th, 


T% mperature coeflicient . al | 
C'ontrol-rod ¢ fleet 
Conversion ratio, Pu « or e Graaff generator for use 
C'roas sections | 

ig. | 
Spontane ous neutro Ta { 
Fission product fud ; f Vl [ 


neutron 


it tubs 


. . . Add a pulsed source 
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FIG 5 
transient as observed by detector in 
reflector Neutron source strength was 
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through out lattice) to 5 10'° n/sec (at 


Time-dependent ne Histogram of prompt neutron 
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lator technique 
torget) in 10 psec 
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Mobile-laboratory truck is self-contained unit 
carrying electric generators, air conditioner, elec- 
tronic test equipment. Shielded scintillation de- 
tector, mounted on rear of truck, is raised or 
lowered by manually operated winch; horizontal 
bearings permit positioning at any angle with 
vertical by motor drive. Face masks and clothing 
sealed with tape protect personnel in fallout field 


: 
ae os 
aK ~~ 


Mobile Laboratory Measures 
Fallout Activity 


By R. L. MATHER, R. A. TAYLOR, and C. S. COOK 


S. Naval Radiological Defense Laborato: y, San Fray 


To GATHER DATA on radioactive fallout moderately contaminated fallout region 





from nuclear weapons, NRDL has con and located by transit measurement 
verted a military truck into a mobile The data is recorded by photographing 


laboratory The best source of this the sealing units and monitoring panel 


data is the \A pons-test Cries he he film reeord i le elope lat the base 


enause of the ! 0 tN test ISO camp and returned to the laboratory 
lated area, larg ofexperimental for data analysi 

conditions, shor fallout deca * @ 

this elaborate " nec “fil In addition to the au 

of the laboratory aaff 

‘ al work were W. E. K 

“ 0 > onl iene ems r 

l In pee u I i | rai uw isl RI Sohuesn I 1 WwW, 

ments The ruc ’ driven into a + F. Fhat. and H. L. Je 


The purpose of tl ruck laboratory 


Pre- 


er crystal ; 
-Absorber_-~ frome inciindmete 


. — Photomulti plier HY 
Clock 


Thermistor-’ - a 
: bere ctor Verne 
Scintillation detection unit. Rotating lead } J Detector angle 
sphere closes collimation hole for back- with vertical 
ground count; calibration is made by rotat- a“ oo AE 
ing standard source on wheel into colli- : —~ 7 
/ { ke 
mator channel; second wheel contains : ’ 
foils for absorption measurements— ako | 
9994-44-44 
” tt | 


ro 


these operations can be done remotely 
fr within truck 


Truck interior. Electronic equipment in- 
cludes spectrometer, linear amplifier, 20- 
channel pulse sorter, and 23 plug-in 
scaling strips (including total, surplus, and 


elapsed time) 


Vol. 14, No. 8 - August, 1956 





PROGRESS REPORT 


Indian Point Plant 
Enters Construction 


Phase 


Con Ed's project, holder of AEC's 
construction permit No. 1 for power reactors, 


goes from drawing boards to order books 


lw INDIAN POINT 
electric generating tatior 
dated Edison, the electric 
New York Cit 

iz irom enginee! 


order book 


for the reactor 
& Wilcox will manufacture und he ol on bre e 1.000 
terms Of a contract signed in rel 40 psig ‘ tandem 


it! 
1 BD Babcoc} 


been 


1. Smoke-genera 
tor on 300-foot tower it 
used by NYU meteorol 
gists in l-yr weather study 
soa —— Zircaloy-2 clad 

| breeder plotes 


Stainless steel end fittings 


Zircaloy-2 fuel 
plotes 


FIG. 2. Proposed fuel-element 
design uses Zircaloy-2-clad 
breeder plates sandwiched be 
tween Zircaloy-2 fuel plates 6 ft 
1 in. long Element over-all is 


8 ft. 4.5 in 5 B56 in. s jvare 
| 
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Reactor 


ste for removing 
pent fuel elements 
storage pit 


Control rod drive 


containment shell Primary cooling pumps 


Meot system 


containment shell 


U-tube 


Valves Water storage tank heat exchanger 


A recent cutaway sketch of nuclear steam-generating portion of Indian Point plant shows how reactor is connected to one of 


system vapor containers, each holding two U-tube heat exchangers 


with only access hatch showing 
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| ai on 
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ougn 
tted $21 
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plant 


ninor equip 
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government he 


Second steam system container is hidden behind reactor 
Space between reactor pressure vessel and its container is water-filled for shielding 
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the eres, whicl 
1 sphere Estimated Annual Costs at Indian Point 
reactor containment 


by expansion joint ph rose heat capacity, rea 


will be of 144-in electric capacity 
of containing all the 
be created by a maj 
primary system 

A formal preset 
was made Janua 
hearing together 
submitted direct} 
of Civilian Applis 
basis for ARC's a 
it issued conetructior 
for the Indian Point 

Several months p 


B&W initiated deta 


optimize core compo! 


CO 
ed charges $55-million @ 
ie] nuclear and oil 

(Operation and maintenan 


Total 





balance of the systen 
tion equipment, pumy imeter, It is made up of mor 
trol-rod drives, mechanica indling 00 replaceable fuel elem 
equipment, pressurizer, and tl) of which is square in 
rangement of the containme: nat ind contains alternate f 
element cooling componer late éparated by cool 
work has been continued i 1 plate are 0.060 
ing intensity and 
tinue well into 195s “ircal meat 

The reactor contre oO 4 Fertile plat 
ranged that constant ire id consists of thor 


can be maintained as loa ined d with Zireale 


other words, the ren I ( 0.100 in 


trolled for constant tent pl ire ibout 55* 
rather than constant rea my d ¥ Vater and 
ture. This has the great intag f of wi 5 kg of tl 
permitting the plant to be I y r of fully enriched 
sive to load demand and i heient excess fuel to 
time safer W hen reacts irious reactivity cl 
trolled for constant coolant tem his loading the initial therm 
ture-—as have been most it full power | 
date, if the load fal irl n?/ sec Average 
throttle starts to clo nd DOW operation of 
goes up-—just wher ! lf Dou 167,000 Btu/ft 
On the other hand r duc omewhat as the 
quires a greater vo n pread to the tl 
load demand goes up, the , ine no more t 
opens and the pre I of th vill be 
tend to drop—mu m will n exceed 
held constant; there re iration of the fi 
tion must be increased ; f le material makes 
actor with a negative t eratur ig diation of the 
ficient, the natural te 
just the wrong directi 
pressure that increase 

At Indian Point ( yau to the 
will be located on the é orable 
throttle starts to clo 1 the Trop operation 
goes up, an automat i qi CXCOERS ¢ 
begin to push the roe 
actor without waitin 
ture to rise vlerator water 

lil f equilibrium 

Core Specifications ial oe. ettinn 

The reactor core ( nae yuil f higher isotop 


about 6 ft high and al nm me rt-time shutdown bu 
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t © filled with water to serve 
t barrier and neutron shield 

1) g ill-power operation the 

react produce neutrons with 


inging from thermal to 
ter 1 n 10 Me and gamma rays 
to & Mey The 


ttenuate the fast-neutron 


water 


fl evel low enough to prevent 

tivation of surrounding 

( t ittenuate both primary 

lft gumma-ray intensity 

t evel compared with primary 

tivation, and attenuate core 

re essel decay gammas to a 

f enough to permit access to 
the t shortly after shutdown 

| ter layer over the reactor is 

t to reduce the gamma-ra' 

te te below tolerance 7.5 

bove the containment tank 

powel and to permit 

( of the pressure-vessel head 

t additional shielding 

1) tolerance outside the biologi 

0.75 mr/hr at the accessible 

of the installation Within 

the of the installation, where 

1) ( required the design 

tole r ten time greater or 


speciiications agree 
State Labor De 
il Code No os 
Regulation 10 
onditions 120.000 
nt are passed through 
through the 
although 
made for the 
the reflector 
eld The 


rie- Tn Irom 


fuel 
wlant channels 
ons are 
and the 
flow 


four 20! 5-1n 


coolant 


‘ n the lower section of the 
nt re ire will be main 
enough to prevent 


of the coolant 


ithe upper ends 


here thre 


Phe coolant 


temperature 
temperature | 
fuel plate 
\lean 
10° | 

temperature 
AT’ for 


thre ted heat power 


mum 
of 600° F 
‘ emperature 
t et 
{ | ifficient 
nt stem con t 


operating 
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chee h valves 


and two 24-ir 


24-in 


remotely 


stainless steel pipe 
operated stop- 


vaives to permit isolation of the loop 


Each boiler consists of two major 
components in evaporator section 
and a separats team drum The 


shaped 


evaporator section consists ol I 


stainless steel tubes, the ends of which 


are welded into hea tube sheets 
enclosed in a U-shaped irbon steel 
shell The primar coolant flows 


through the tuly 


Steam Conditions 


Steam is generated in water sul 


rounding the tule ind flows up to 


the steam drum, which is sufficiently 
elevated to create natural circulation 
through riser pipe With feedwater 
at 332° F. each of the four boilers 


will generate ibout 472.000 Ib. of 


saturated steam per hour at 420 psia 
making the tota itput 500 Mw of 
heat 

\ pressurizer ited at the high 
point ot the pri tem Steam 
created by cartndge-type heaters will 
generate a stent ead in the upper 
part of the pressurizer The heaters 
ire ¢ ipable or tf ying the tem 
from atmospher ‘ ure to | SOO psi 
in about four hou Che pressurizet 
is sized to accommodate the contra 
tion and expansio of the primary 
coolant due to change n the steam 
demand It equipped with @ spray 
nozzle connected th the reactor tor 
additional pressure cont ind possible 
degasification, al ntains a water 
level control cde ( t high and low 
limit indicator 

During shutd ! heat will con 
tinue to be generated in the fuel ele 


ment ot the re tor radioactive 


deca ol tiv radiated maternal 
Normal shutads ) ecdure ire such 
that the element ( wled by torced 
convection unt Lhe une ible to be 
cooled 1) natu ( llation In 
the event ol pe ‘ ire, emergenc’ 
drive ittache t ne maim cooling 
pump in eact ‘ l] ilequate 
circulation du y the nger penod 
Superheater 

Th hent wee ty the reactor 
ould re iit ect yeneration 
of 140 Mw > esent tempera 
ture limuitat ‘ t resuit in 
iturates i elative 7) 
essure t te erature , 
I ired t ten plant 
( ti | ‘ t nvestigats 


the economics of superheating the 


steam generated by the reactor before 


using it in the turbogenerator The 


cost capacity and plant heat-rate 


were calculated for plants using satu 


rated steam and those using supe! 
heated steam at S60° | 1 O00 I 
and 1,050° F at the throttl 

The temperature selected on the 
basis of economi wi Ooo | 
Steam pressure at the throttle will 
be 370 psia because of the pressure 
drop in the superheate: 

ty adding superheat to the plant 
eycle, capacity is increased from 140 


\Iw C‘ostsa are reduced trom 


to 236 
$322 kw for a plant using only nuclear 
fuel to $233/kw for a plant using a 
combination of a nuclear 
eparate oil-fired superheate 


Production cost vith a plant onl 


factor of SOG ind fixed charge it 
13.59 ire estimated at O.SSS cent 
per net kwh Chis ineluce 1 con 
ervative allowance of 11 kwh for 
operation and maimtenance exclusive 


ot fuel ilthoug! comparabic 
it Con bkdison newest 


plant are running 0.5 mill kwl 


In vidition to the l¢ ul york 
currently under wa i fu cale core 
of the Indian Point lesion ful 
loaded with fuel, will be constructed 
it BAW's Lynchburg, Va., test facilit 
this summer to i) cheel ritical 
mia and neutron pectrum calcula 
tions. (b) determine control-rod worth 
ind power distribution measure 
thermal ind =resonance ipture of 
neutron n thorium, [ ind it 


d mensure the uniform temperature 


coethcient of reactivit the Doppler 
coethovent of reaectivit imal the od 
coethoent a i funetion of position 
in the core mad (4 make danger 


{ft 


coethovent rien irement th tual 


reactor fuel element 


Thorium Supply 


While Con dison has arranged with 
ALC for the source and fertile material 
for the Lynchburg critical test core, it 
has launched a serv i ad j on 
with suppliers looking toward a supp 
of thonum for the react from non 
government ouree | ‘ if 
nterest have been ecures i ~ 

wna kleetme Product Vitro Corpo 
ration of America, Horizor Inve ma 
National Research Ce Orato 

Phe cor pany ¢ weta t me tints i 
the reproce ng of ent wl ele ent 





ghtr ng protectior 


FIG. 1. Layout of Oak Ridge's tower j te ¥ 
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FIG. 3. Schematic of a possible direct-cycle 
air-cooled nuclear plane engine 
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Compressor 
Pump “ 












FIG. 4. Indirect-cycle liquid-cooled system 
Whichever type is used, minimum parameters 
have been estimated at 30,000 hp, 100 tons 
FIG. 2. Aerial view from one of four 315-ft-high 9-ft-square steel lattice total plane weight, of which nearly holf is 
columns shows pool where reactor is lowered for storage, shield changing shielding 



















By JOHN £. KENTON 
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DESIGN 


PROCUREMENT 


CONSTRUCTION 


OPERATION 


BTOMIC 
ENERGY 
FACILITIES 


...for power generation 


...for research 





THE RALPH M. PARSONS COMPANY 


| eel mia 





ENGINEERS + CONSTRUCTORS 
LOS ANGELES 





ACCURATE 


LOW WEIGHT 
SMALL SIZE 
ECONOMICAL 





FREQUENCY STANDARD 
240 to 800 Cycles 


Type 50C 
+ 02% at — 65° to 85°C 


Type R50C 
£ 002% at 15 














FREQUENCY STANDARD 
200 to 4000 Cycles 

Type 2003 C 

= 02% at — 65” to 85 
Type R 2003 C 

t 002% at 15° to 35 
Type W 2003 C 

+ .005% at — 65° to 85 








FREQUENCY STANDARD 
200 to 2000 Cycles 
Sub-miniature Tube 
Type 2007 
+ .02% at — 65° to 85 
Type R 2007 
+ .002% at 15 
Type W 2007 
+ .005% at — 














FREQUENCY STANDARD 
200 to 3000 Cycles 


Type 2001-2 
xt 001% at 20° to 30°C 


WHEN REQUESTING 
INFORMATION 
PLEASE SPECIFY 
TYPE NUMBER 











15 oz. av 


HIGH RELIABILITY 
HIGH PRECISION 
HIGH QUALITY 


FREQUENCIES 





PRECISION FORK UNIT 
240 to 800 Cycles 


Type 50 


+ 02% at — 65° to 85°C 


Type R 50 
+ .002% at 15° to 35°C 





PRECISION FORK UNIT 
200 to 4000 Cycles 
Type 2003 
+ .02% at — 65° to 85°C 
Type R 2003 
+ 002% at 15° to 35°C 
Type W 2003 
005% at — 65° to 85°C 





FREQUENCY STANDARD 
240 to 1000 Cycles 
Transistorized 

Type 2007 T 
02% at — 65° to 85°C 
Type R 2007 T 
+ .002% at 15° to 35°C 
Type W 2007 T 
+ .CO5% at — 65° to 85°C 





ACCESSORY UNITS 
for Type 2001-2 
L—for low frequencies, 
multi-vibrator type, 40-200 cy, 
D—for low frequencies, 
counter type, 40-200 cy 


H—for high freqs., up to 20 KC 
M—Power Amplifier, 2W output 
P—Power Supply 








American Time Products, Ince. 


580 Fifth Avenue 


New York 36,N. Y. 


MPA 
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CROSS SECTIONS 


Simple, Inexpensive Device 
Checks G-M Tube Operation 


By F. E. ARMSTRONG 
Bureau of Vines, { S. De pa tment of the Int 


Petroleum Experiment Station, Bartlesville, Oklahoma 








The operational characteristu ol 


' oH conventional Ceiger-Muelle: (i-M 


7 tubes change continuously during their 
Side Chort 


Meter -relay 

















Counting 


rate meter useful lives. For accurate and repro 









































A tube } 
pen drive 
“a —— 8-hi- voltage | Esteriine ducible counting, determination = of 
60 reg supply 3 + 
« ne Angus threshold voltage of the tube and the 
= - recorder 
. B) Cc |, Recorder slope and length of the pintenu at tre 
‘ae T rm t input UJ quent intervals is necessar Phis is 
(i Seas tT —.  - particularly true with organically 
L Meee <7 quenched tubes 
] 
y SWINO)gae 1 | Plateau determination in the mall 
= | radiochemical laborator usuall en 


tails making a large number of counts 


fe ee 
2) @3 ss 


‘Motor with a sealer and increasing the volt we 











in Small increments after each count 








The process is tedious, time consuming 


ind often inaccurate because of the 





difficulty of making small, precise volt 
age adjustments using a high-range 


voltmeter 





The test instrument described herein 
| inexpensive to construct, wb fully 


tutomatic in operation ind gives much 





more accurate result than the usual 


manual method 

















This device was designed for use 
vith a standard commercial counting 


rate meter serkele \Miodel 2810) and 











a I-milliampere, moving-coil-type 
trip-chart recorder (lsterline-Angu 
Any stable counting-rate meter hay 
ing provision for use with a recorder 
might be used Phe high-voltage sup 


ply ot the counting-rate meter must be 


regulated and must have i oltage 
divider wro the relerenes oltage 
ource for wdyu ting the hiwh voltage 


In the Berkeley Model 2810, as in most 
ilar instrument this control is a 
small potentiometer mounted on the 
front panel The three leads to this 
potentiometer are the only extra con 
nections mack to the counting-rate 
meter 

A three-pole double-throw witch 
makes a convenient changeover device 
if there is room to mount it on the 
ceounting-rate-meter chassi The 
chassis of the Berkeley instrument we 


used was so crowded that it was neces 


FIG. 2. Assembled apparatus includes recorder, automatic-stepping-switch control 
nit, and counting-rate meter “ary to bring out the 6 leads (3 leads to 
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and 4 leads from tl 
a short cable term 
Jones connector 
nected the leads for 
Figure | ia a 
tube checker, Fi 
of the apparatu 
Lead A 
ground, and lead ¢ 


ation 


end of the high-vol 
ometer, Lead B 
lead 

The voltage d 
instrument is a ZoO } 
voltage divider in tl 
trol unit consists of a 
potentiometer (K-25 
2 bank 
sistors R-| through R 


terminal bar 


stepping 


on on 
viding effectivel t 
resistor A 250,000 
R-26 


the stepping Vitel 


sistor connect 
effective resistance 
tion of the divide: 
tween the limit 
13,000 ohm Th 
ance is JO% of the t 
ance or, in termes of! 
from the power su; 
total of 2,500 volt 
switch (k-1l) has 25 
mum increment of 40 
The total divider re 


ohms, which is about 100,000 


than that of the origi 
decrease in total re 
increases the current 
reference-voltage sour 
increase is slight and 
linearity of the syst 
The stepping swite! 
war-surplus material 
the other component 
was designed for 48 
Satisfactory operat 
from a 24-volt supp 
the lower-voltage cd) 
leas expensive rhe 
tacts on the stepping 
ranged to return the 
the low-voltage posit 


button is pressed 


Operation 


The first step in pr 
for operation alter n 
sary interconnectior 
counting-rate meter 
the control unit is to ad 
divider resistors for the 
voltage level and rang 

The voltage-steppin 


one-twenty-fifth of the 


80 
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t 


il 


hit 


j 
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Component Parts 


2 200-0} 


Potentiom 
meter ! 


_ meter 


Stepping 
position 
1s olt 
Lerrupting 
contact 
Relay 
Ly pe 
contact 
cou 
Relay 


plate 


tele pho 
sPD'T 
7,500-ohm coil 


Relay midget — 7 | , e one 


contacts, 24 energize 


ohm coil t] 
e reco! 


Switch. togg 

>» amp 

Switch 

tuated 

Switch, PI 

Switch, toggle 

Samp., 115 

Transformer ate 
wee schemat reases 
Panel lamp eter 


use, 2-amp lt Ss n r reiay 
Selenium rec ge control 
half-wave, 145 of the di 


1OU-1 ‘ . I bY ring the hig! 


r.m.8. input 
Selenium re 
full-wave bi 
volt r.m ' ttl r-papel e and 

— mon perator The 


Synchrono ’ itor | ; : button = al 


motor, i-1 
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with mov 
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See this NEW 


QUICK FACTS ON THIS BJ 


@ Compact, Easily Handled... overall dimensions 
are only 6”x8”x36”". Weighs approximately 
55 ibs 


@ Self-contained. ..no special set-up required 


@ Electrically Operated... operates on 110 volts 
3 phase, 60 cycles or 220 volts, 3 phase, 60 
cycles. A transformer is supplied when it is 
necessary to change 220 volts to 110 volts 
Power lead-ins are provided for connection with 
a junction box 












@ Authentic... this pump duplicates an actual B) 
nuclear pump—demonstrates the basic prin 
ciple and operation of all “liner’’ type pumps 








@ Completely Safe...water is used as the demon 
stration fluid and all moving parts are enclosed 
@ Shipping Container Provided... easily repacked 
in its shipping container for return after use 






@ No Obligation Involved... display is offered with 
out charge to qualified groups. Availability is, of 
course, based on “first request” scheduling 






Byron Jackson pioneered many of the 
basic developments in nuclear pumping 
and this rich fund of specialized nuclear 
engineering is available to help solve 
your pumping problems in this field 
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NUCLEAR DISPLAY PUMP 





» BU NUGLEAR PUMP 


in operation 


‘in 


bet. yi 
. x 


ad 


ACTUAL PUMP AVAILABLE FOR STUDY... 
WITH OPERATING PARTS IN FULL VIEW 


BYRON JACKSON has designed a special display ver 
sion of this new BJ liner motor pump for demonstra 
tion to engineers and technical personnel. This pump 
duplicates one of the BJ designs now in use in the 
field. However, transparent lucite has been substi 
tuted for the center pump housing to permit observa 
tion of the special construction used in this unit 


The observer is able to watch the circulating fluid as 
it moves from the pump through the heat exchanger 
and on through the flow indicator and expansion 
chamber before returning to the pump section 


Byron Jackson is happy to make this compact, port 
able unit available to qualified engineering depart 
ments, associations, schools and other interested 
groups for study. Arrangements to see this display 
pump can be made by writing 


J Byron Jackson Pumps 


P. O. Box 2017A, Terminal Annex 
Los Angeles 54, California 
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Radionuclides in Fused 
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AUTOMATIC ELECTRONIC 


DECADE SCALER 
AND TIMER 


for optimum speed 
and accuracy 











SPECIFICATIONS 


Write TODAY to our American repre 
sentative for technical data on the 


compl ot line of EKCO equipment 


ELECTRONICS, LTD 


AMERICAN TRADAIR CORP 





Your 


| 


Catalog is ready 





PAN lus 


ST MINLESS sree FITTINGS 


OVER 2000 
TUBE FITTINGS 
IN STAINLESS, 
NICKEL & MONEL 


Here's new data on the Koncentrik 
line... in clear, concise, easy-ref 
erence form. Included are full 
specifications, technical facts and 
performance figures on the more 
than 2,000 fittings now available 
with Koncentrik's exclusive self 
centering seat. This patented fea 
ture not only speeds installation 
but gives you double protection 
against dangerous line losses 
with two positive seals instead of 
one! With Koncentrik you get a 
metal-to-metal and a ‘contained 
Teflon seal ideal for high pres 
sure and vacuum applications 
Covered also are 5.S.P. solder 
and pipe fittings, and lap joint 
stub ends. 
log complete in every detail 
WRITE FOR YOUR COPY TODAY 


. to make this a cata 


THE SPECIAL SCREW 
PRODUCTS CO. 


Bedford, Ohio 





Xe 
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Diode-Phototube Monitor 
Uses Liquid Scintillator 


By W. R. LAMB 
‘5 Naval Radiologica 
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LIQUID-SCINTILLATOR detector might 
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‘tre __ GAMMA RAY SPECTROMETRY 
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urrent output 


energ Is con 


thickness and 
Gamma emitting samples inserted into @ ecintiliation well counter are 

the proportion ol counted by Radiation Analyzer and standard ecaler. Adjustable ‘window 
of Analyzer is set to count only pulses that tall witt @ pre-selected 

cting paint and the portion of the energy spectrum, thus virtually eliminating ‘‘background” 


7t solutes in 


for, Kamgy 9 | with nuclear-chicago’s 


Pena ace coun wn NEW RADIATION ANALYZER 


lor the | . Analyzer is available 
economical accessory ! abor 
nullator | ready having @ ecintillat and your present scaler 
scaler or rate-meter 


aa ae oe and scintillation counter 


is be attamed 
The advantages of pulse-height selection 


for background and scatter-error reduc- 
tion, multiple tagging measurement and 


lependence Ol one 


( change iw 
mechanical rup 
ponents occurred energy analysis are now available for every 
radioisotope laboratory. The Radiation 


Analyzer, connected directly to your pres- 


the hermetically 


the hermetically ent scaler and scintillation counter, in- 
detectors was corporates in a compact single-chassis 
on of electroni« design a non-overloading linear amplifier, 
cathode followers ; pulse height discriminator and extremely 
teel window in the Automatic scanning and record stable high voltage regulator. Circuitry 
has been designed for simplicity, stability 

and high reliability. 


trum energies 
lowed beta a 
’ counter, Gar ; i) 
he Sinp 
rh p)t Cesium-137 is show ecoréer chert 


EP cananeda SPECIFICATIONS 


500 to 1500 volts with ten-turn potentiometer. Regule 


Sep tion factor of 200 


@ Linear feedback amplifier with gain of 2500 

@ Non-overload amplifier with delay-line shaper 
arate amplifier output 

@ Base level adjustable 0-100 volts with ten turn potenti 
ometer. Channel width of 0-10 volts provided by precision 
single turn control. Computer tubes, precision components count 

and ultra-stable power supplies provide long term stability @ Provision for external bese level contro! sllows auto 
@ Regulator for scaler high voltage supply variable from matic scanning 


Write today for full details 


nuclear -chicago 


@ Overall resolution time for equal pulse pairs within 1.5 
microsecond 


@ Front panel switch provides integral of differential 
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NUCLEAR INSTRUMENT AND CHEMICAL CORPORATION 
235 West Erie Street, Chicago 10, Illinois 
LEADERS IN MAKING RADIOACTIVITY COUNT 
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~ PRECISION 
J’ pe suppties 


Complete voltage and 
current coverage for 
nuclear instrumentation 


Mod. 400BDA 500 to 5100V 
Current 0 to 1 Milliampere 
01% Line—Load Regulation 
005% per hour Stability 
Selective Output Polarity 
5 MV Maximum Ripple 


Mod. 403M 500 to 1600V 
Current 0 to 1 Milliampere 
03% Line—Load Regulation 
02% per hour Stability 
Selective Output Polarity 
5MV Maximum Ripple 


Mod. 404 


Current: 
0 to 2 ma, at 500-2000V 
0 to 5 ma, at 500-1500V 
01% Line 


.005% per hour Stability 


500 to 2000V 


Load Regulation 


Selective Output Polarity 
5MV Maximum Ripple 


High stability and « 
have won a place for jf 
strument rack 
stallations, Advance 
insures complete i 
line transients, Ca 
on all jf supple M 
sent the broad line 
supplies, since 1949 
of precise DC volta 
Write for data 


JOHN FLUKE MFG. CO., INC. 


111) W. Nickerson $1., Seattle 99, Wash. 
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FIG, 1. 


minimum pulse amplitude to be passed to following circuits. 


selected portions 10x. 


width discriminators. 


Block diagram of single-channel pulse-height analyzer 





Input circuit selects 
Channel amplifier amplifies 


Amplified pulses are then fed into base-line and channel 
Base-line discriminator produces negative pulse corresponding to 


leading edge of pulse at its input and positive pulse corresponding to trailing edge 
Channel-width discriminator accepts pulses appearing at its input that are greater than 
a selected level and produces negative and positive output pulse corresponding, respec- 


tively, to upward and downward crossing of selected level by input pulse 


Base-line 


and channel flip-flops, through a feedback arrangement, serve to make positive pulses 


time coincident to suit anticoincidence circuit 


Fast Differential Analyzer 


By HAROLD A. LAMONDS 
Physi 
North Carolina State College 


Raleigh, North Carolina 
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FIG. 2 


at various points in the analyzer 








Time relationship between pulses 
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FIG. 3. Schematic for single-channel pulse-height analyzer 
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Model 8 is the newest in the line of CRL Master-Slave Manipu- 
lators. Central Research Laboratories has assumed the responsi- 
bility of designing and producing manipulators that perform with 
reliability and dexterity, and, as part of this program, the Model 
8 was developed by Central Research under contract with Argonne 
National Laboratories. The Model 8 is a thru-wall design that is 
suitable for intermediate and high-level shielded enclosures, This 
general purpose manipulator enters the shielding barrier through 
an 81'% inch hole or slot. 

A single operator can transfer this rugged and smooth-working 
manipulator from one work station to another in a matter of min- 
utes. This special feature of the Model 8 manipulator as built by 
Central Research keeps expensive ‘‘down-time”’ to a minimum in 
high-cost facilities. 

The slave-end on the Model 8 can be completely booted for 
contamination-control, and a great variety of radiation shielding 
systems can be built into the thru-wall tube. 

If you are in the planning stage for a hot-cell, or considering 
an increase in your present facilities, why not call Central Re- 
search Laboratories? We would be pleased to extend the benefits 
of the wide experience we have gained from equipping most of the 
installations presently using Master-Slave Manipulators. 


Cente Kittith, 1avorarores, ine. 


Dept. 102, Red Wing, Minnesota 
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FIG. 1. Total core reactivity of two core loadings of ASTR as a function of tempera 
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and a temperature coefficient of about 3.9 * 10 °Ak/” F at high temperatures 
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Force ANP program 

The reactor is mod 
and uses MTR-type 
a loading of 150 gm of | 
Elements are horizonta 
at each end by alun 
fore-and-aft grid matri 
drical cadmium-stee! safet 
in dia, occupy central 


dynamic rod, physical! 


periphery 


Temperature Control 


We changed bulk core temperature in 


mall ste ps It was automatically con- 


trolled by the ASTR ground moderator 
tem that circulates preheated de 
mineralized water through the core in 
i single pass system The water was 
heated by calrod units in a separate 
xing tank With thi method we 
eould hold the temperature at any level 
between room temperature and 180° | 
With crushed ice we could reduce core 
temperature to a minimum of about 
10° | 
Seven iron-constantan thermocou 
indicated temperatures at wiou 
catior im the reflector Reactor 
wer was held at 2 watts to minimize 
nterference from fission-produe 
ning and local heating 


ity measurements 


Reactivity Measurements 
At each stable temperature, the 
( reactivity Wis letermul 

measuring the total reactivit 
serted control rods by 

le-period methods TI 


brane use the control 


wet 


FIG. 2. Core A is a close-packed array 
of 27 fuel elements (4,050 gm of fuel) with 
two safety rods and a dynamic rod at the 
periphery 


~ 


FIG. 3. Core B is a more open array of 
32 fuel elements (4,800 gm fuel) with 
dummy elements near the center as corro 


sion-test specimens 
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“FOR IMMEDIATE RELEASE” 


boxes and a handbook.” 
were the materials that have proved out one 
big engineering achievements of our time. It 
a whole new concept of customer service 
ped to provide optimum efficiency in the delivery 
rformance of weapon systems 
[M-61 Martin Matador shown here at an ovet 
\ir Force base arrived there in six packing cases 


tockpiled in a storage depot 
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When the test-drill whistle blew, a team of Air Force 
technicians assembled and checked out the missile, com 
plete with mobile guidance system, and ready for firing, 
in less than six hours 

Martin engineering service today covers every aspect 
of the customer’s requirements for effective operation 
and maintenance of the product. This includes packag 
ing, delivery, customer training, field service and con 


tractor maintenance 


A cn 
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Reactor Two-Group Equations 
on the UNIVAC 
Punch-Card Computer 


By J. R. LAMARSH and UNIVAC-409. Thi 
S. S. RIDEOUT be 
Brookhaven National Laborato 

Upton, N. J 


i mard-progral 


Viany smail organizatior 
ties would like to ad 


itations on electroni 


prevented from doing so “cal i mmmod 1) anthmetic oper 
¢ problems usually are cor 0) terna mory capac 
rT ' 


Or all but large-scale machines rk (dig ! iber dependi: 


= 5 / [ NIV A( I CoO my pod quite iff 
in ! I ibout 500 of w I ib el lor hose app stio for ! 


ise in the U.S... can ad r chin i med. but it 
ATOMIC POWER | "02°, ccccice tition of yal cal it he 
eactor critical size ind mas I equirement ol ] | omputatior 


, in principle, the determ 7 Care r mm omput 
Atomic power, we feel, offers out a p . wn ard program ing. ny 


standing opportunity for an en ' ¢ neutron flux througho e 1} f the two-group eige 
gineer or scientist to grow pro cto Since this is distributs 
feasionally. It's new enough so energy and space, the gen 
that the work is challenging; still +} 
it’s well enough established so 
that a capable man can make 
real progress iM mplihed greatly b 

If you are interested in a non group method, In this proce 
routine position that will use all energy dependence of the flu 
of your education and experiences 
we suggest you investigate the 
future with the leader in Atomi 
Power. At Bettis Plant, thers reater than or less than 
are select positions open for bile In this wa ifter 
specially qualified Py 


i@ problem 1s ver 


r thermal reactors the 


lumping togethe: 


ups all neutrons whose 


parameter have heen 


e PHYSICISTS | group, the flux is det . 


lifferential equatiol 


© MATHEMATICIANS ou) ihutien 
© METALLURGISTS ns then leads to a com 
© ENGINEERS endental eigenvalue e 


critical “Ze 
Write for the booklet "To 
morrow’s Opportunity TODAY 
that describes opportunities in 
your field Be sure to indicate sign 
your specific interests many computation 


Computers needed in reactor de 


since in reactor 





Write: Mr. A. M. Johnston 
Dept A-5] mvenient to perform a 
Westinghouse Bettis Plant of the eomnet ition 

P. 0. Box 1468 vital machine ind fol 
Pittsburgh 30, Penna programs for this probl 


iiable for use on com) 


IBM-C P¢ iriety, and 
l ny pen il programming 


Oomputations als 


Westinghouse "= sso 


olution 


ery tediou 











cara SeCric 


FIRST IN ATOMIC POWER 
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them to be 


nto selection networks which 
nse to coding in the card 

ul single 
details 


( ard 


ie elements oO! a 
nstruction. The 

oard wiring and 

\ e lair complicated. * 

Experience. The card-program- 

UNIVAC 


rd computer has been used 


y technique with a 


ibout a year with 
its For 


en tor 
instance, a 
BNL’s 


i-luel-reactor types was per- 


survey ot 


centiyv in one evening. 
irge-scale computing facilities 
vailable only to larger 
hoped that the 
“1 in this note will 
smaller groups that 


‘ries of computers 


REACTOR FACTS 


Nitrogen-cooled-reactor plant costs 
$356/kw. The $429/kw cost for the 
(‘it f He 


NI June ’56, p. 96) in- 


oke proposed gas-cooled 
>1.0s-million for a separate 
n-fired heater to make it a 

Subtracting this from 
of the plant 
nuclear-plant cost 


ion cost 
15-Mw 


or S356 KW 


SPECIAL WELDING TORCH, using inert-gas 
tungsten-arc (heliarc) process, semi-auto- 
atically lays a small bead around each 
tube end in welding extremely-thin-woll 
tubes to sheets in fabricating heat ex- 
marine nuclear propulsion 
Griscom-Russell Co., Mas- 
sillon, Ohio, torch has welded *,-in.-o.d 
tubes of stainless-347 (420 BWG; 0.035 
in. thick) and of stainless-304 (415 BWG; 
0.072 in. thick). To weld other sizes, tests 
would be run on: machining of tube holes 


changers for 
Designed by 


and areas surrounding each hole, distance 
of torch from weld, and angle at which 
torch is positioned as it revolves 
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How Barco Ball Joints Solve 
Piping Flexibility Problems 


FOR HIGH PRESSURE STEAM OR RADIOACTIVE MATERIAL. 
AT TEMPERATURES UP TO 1000° TO 1200 F. 
OR AS LOW AS -300'F. 





BARCO 
BALL JOINTS , 


PIVOT POINT 


ONE JOINT — Provides for angular motion or 
positioning of piping in any plane. (Also see 
below.) 


~ BALL JOINTS 


TWO JOINTS —This arrangement provides 
for piping alignment or simple flexible 
connection 





BARCO 
BALL JOINT 


ONE JOINT — Allows for full 360° swivel or 
swing motion, in addition to onguler move- 
ment shown above. 








Be BALL JOINTS 


THREE (OR MORE) JOINTS —For complete flex. 
ibility, Any engle! Any radius! Any plane! 
Many arrangements possible 





pre 
1. 
2. 
3. 


by RTAIN distinctive characteristics 
Ball Joint particularly well-suited 


ure application 


Radioactivity resistant seals 


make Barco ble xible 


for many high temperature high 


and feature 


Maximum safety for virtually any pressure and temperature conditions 


Usually no deterioration due to normal operation. Special activities may 


require special materials. Repairs and maintenance are very low and 


lubrication is not required 


All-metal construction. No ball bearings. Special metals can be specified 


Basic design is pressure sealing against leakage and self-adjusting for 


wear 


Easy to engineer joints into piping to provide for any degree of flexi- 
bility, expansion, or movement required. 


information and re 


etter to 


BARCO 
BARCO 


. Co DIRECTION 
. A \ 


567) NORTH HOUGH STREET 
BARRINGTON, ILLINOIS 


commendation 


on how to elect 


MOVES IN 


ANY 


‘ 














THIN NICKEL 
and 


COPPER 


FOLLS 


for 
Particle Retarders, Windows, 
Targets, Radiation Absorbers 


Immediately available 
in thicknesses from 


500 A to 50 microns 

0.000002” to 0.002” 
Used by over eighty 
overnmental, industria! 
Zeptndans 


university 
and in 
researe h f 
tions since 1947. A_ laborator 
woduct of America’s oldest 
ate industrial chromium plat 
ing organization 


ryaniza 


and 


Write for further information 


CHROMIUM CORPORATION 
OF AMERICA 


Dept. NF 
Box 1229, Waterbury 20, Conn 
New York 
Chicago 


Waterbury 
Cleveland 
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SCINTILLATION PHOSPHORS 


Largest selection of non-crystalline or 
ganic scintillators ever offered 


Plastic Phosphor NE 


n 
and 

Standard 
from ! 
diameter 


from st 
New Products Now Availab/e 
* Scintillating Gels 


For efficient internal counting of suspen 
sions of alpha and beta emitters. Permits 
new techniques in scintillation counting for 
tracer and other applications 


* Boron, Cadmium, Gadolinium and Lead 
Loaded Liquid Secintillators for neutron 
detection, or for enhanced gamma reaponse 


* Liquid Phosphors—In bulk form at new 
low prices, or encapsulated 
with reflectors 


pyrex cells 


* Scintillation Chemicals 


We pay alr shipping 
orders of plastics to anywhere in the worid 


harges verscas 


NUCLEAR ENTERPRISES LTD. 
1750 Pembina Highway, WINNIPEG 9 


Cable: Nuclear 
British Branch 
Ltd, Bankhead 
11, Seotland 


Canada 


Nuclea 
Medwa 





TECHNICAL ADVANCES 


The Free Neutrino 
Detected for Sure 


if Low A The theo: 
ind spin in beta decay, | 

ection with 
pleit identification se 


LTO 
matter 


Cowan and Reines letectior 
dent neutrino 
The 


each 6.3 It » rhe filled wit! 


ind POPOP) ar 


heta deca vp- 


OCH following fission | i i nnan it ! i TT letecto! 


tank 
yurified trieth 


threes 
| Ibenzene 
In photomultipliers indwiched | ! hese three detector! 
target tanks yxes fill 
| The ind 


ty being deep 1 


Identification of the 


Mentical 


whole j 


observing, in 


propel if 
vn, ite annihilation radia 


ipture in cadmium after 


vyhen these conditions are 
iy the (stored) pulse 
ts intensive study of tl 
All manner of checks 

gnal drop according! 
observed 


the iny 


() + 0.06 counts per hour 


that the signal 


ection tol Cre 


irement 


sed criteria 


A Look Ahead: High- Te: 
Temperature Reactors '" siz 
Richard Graham of Ak¢ 

ta ball at the recent hig! 
Research Institute and the Uni 


te mpera 
nin 
ting te 


remperatures of 1,500° I ilm of ex! 


Ab the 


our IO emical 


quid metal-cooled reactor In tigations ol 


reactors as high temperature heat processing 
itural ga the targ 


ind hye 


tion of coal and produc tion of acetylene 


Iti 


uch temperatures 


felt that a reactor using ce! ium coo 


sier the kineti 
energy of fission fragment | ( Oo ne way to do this 
so that the 


pomter 


Graham | 


l'o go higher 
vould be to set up thin surface ol SMO! ma riui ean 
produc t con 


coolant could reach temperature . ft th ssi0n 


tamination of the coolant could mination and 


oldup techniques 
Another approach invo es incl yr heat-transl . ‘ iam pomnte 
» the virtues of the Nernst effect endo- 


raseOus MoO oct 


iermically at the heat-exchanger! returning to t process stream, 
recombines and gives up energ 
to confine nized gaseous 


Somewhat longer range is Graham's 


fuel (such as UF's) and a moderator (if needed) within m ol electro 
helds 
ittempts to control thermonuclear acto! Jul oO, | A) 
ult from the 
though the 


magnet This proposal is strong ng pursued 


Some 
nteresting comparisons re 


i thermonuclear reactor 


Thu the yuseous fission reactants could ! 


he thermonuclear experiments dis 


home 


i} 


milhon-degree fusion quired 
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APPLIED RADIATION 


Larry D. Thompson (left) of the American Tobacco Co. and Lovell J. Dewey, biochemist 
of the Medical College of Virginia, Richmond, inspect the growth chamber of the new 
isotope farm 


Nature 


biochemists of the 


will synthesize labeled organic compounds for 
Medical College 


Isotope 


Virginia Gets 
Isotope Farm of Virginia in Rich 
after the 


American 


mond, Their new farm is modeled 


Argonne National Laboratory 
(‘go It cost $120,000 


tin charge 


4 


t the and is a present from the 


Paul Larson is director; William Stepka is plant 


in the growth chamber of the sealed atmosphere 


w ('') 1) ¢ 


farm’’ develop in a 
} of the plant’s dry weight is carbon that comes from this 

A few other tracers can also be introduced as radioactive nutrients 
reach the roots in water that is pumped several times a day into the gravel 
ch the plants grow 


In the sealed chamber and humidity 
The photograph shows the water flowing on external sur- 
A thermostatically 


to ¢ 


Temperature, humidity. temperature 


pecial problems 


ontrol the internal temperature controlled valve 


chilled and room-temperature water 80 4s ompensate for varying 


of heat delivered by sunlight. An automatically controlled dehumid 
the plants 


of the desired specific activity is 


ives excess moisture given off by 


CO, concentration. CO, supplied to the 


nts as required, Its concentration in the chamber is monitored by an infra- 


ze! Meanwhile an ionization chamber-electrometer system records the 


radioactivity in the atmosphere 


itic alarms warn of control-system failures or leaks 


olt Van de Graaff electrons make silicone 
rubber by cross linking the molecules in 
H. R. Sheppard, E. J. Croop, and G, ¢ 


heat 


Two-million-s 


Vulcanizing by 
irradiation silicone gum 
Csainer of 


Westinghouse h dey 


Conventional methods use 


eloped the process It pressure, oF 


requires ne 


chemicals that eliminate some 


e qualities of the product, especially those required for electrical insulation 


Anothe Te 


pett ibber in 2 sec than cony 
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intage is the short time required. The new technique produces a 


entional vulcanization yields in several hours 


PUBLIC 
NOTICE 


ENGINEERS and SCIENTISTS 
NEEDED NOW 


for work on highly creative projects 
that demand vision-—that present 
challenging opportunities, compen- 
sated by higher income, merit ad- 
vancement and permanent security. 


Because of the ideal and unlimited 
professional environment and the 
extensive educational facilities, 
CONVAIR-FORT WORTH can do 
more for YOU...and the ideal 
environment of Fort Worth will do 
more for your family, with its mild 
year ‘round climate, its many recre- 
ational and cultural facilities that 
make leisure time interesting and 
relaxing. 

There's more—much more—than 
just “employee benefits’’ awaitin 


you at CONVAIR-FORT WORTH. 


In addition to high priority con- 
tracts, now cloaked in secrecy, men 
are needed with training or experi- 
ence in almost all fields of science 
and engineering to investigate the 
feasibility of nuclear powered air- 
craft and to participate in the design 
and development of the B-58, 
America’s first supersonic bomber. 


TODAY, investigate this opperty- 
nity to exercise your ability te your 
best advantage. Aircraft ex peri- 
ence is NOT necessary. Address « 
resume of your qualificetions to: 


Mr. H. A. BODLEY 


Engineering Personnel, 
Technical Employment 


Your inquiries are held in strict confidence 


YOUR FUTURE 
IS NOW... 


AT CONVAIR-FORT WORTH 


CONVAIR 


FORT WORTH 
CV GD 
o Co 
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FORT WORTH, TEXAS 
A OIVISION OF 
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CORPORATION 
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Mesons and Fields—Vol. | 
Fields 
By S. S. SCHWEBER, H. A. BETHE 


HOFFMAN (Row, Peterson and Co., Ev 
1955, xi + 449 pages, $8.00) 
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What 
that 


field equations, W hen « 
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many questions antecec 
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above have yet to lx 
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which Vieson 
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The Therapeutic Use of Artificial 


5 OF Radioisotopes 


By PAUL F. HAHN Uohn Wiley and Sons, Inc., 
New York, and Chapman and Hall Ltd., London, 
756 


ond of the 


two x 41 4"pages, $10.00) 
rs, was the first to appear in print 
will 


Ludiences 


vo volumes in fact, appeal to 


lifferent 


eson * a critical review ot a 


changing subject written in the 


iry style that will be most attra 


the mature physicist 
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ViCTOREEN OFFERS A MEANS TO 


SAFETY FOR EVERYONE 


EXPOSED TO RADIATION 


The ever increasing use of atomic and nuclear energy in 
manufacturing and processing industries requires ultimate safety 
measures for the protection of all persons, even those casually 
exposed to radiation. Radio active products affect not only people 
involved in production processes but in all handling services such 
as receiving, shipping and transportation, And it is these marginal 
contacts that can be most severely affected by radiation, for which 
Victoreen Personal Dosimeters offer a complete measurement 
of safety. 


inv other method 

on treatment of leu- 

themia with P** is a 

ff a procedure that one 

vi successful Not only 

method described; it is 

vithout supporting evi 

other method used at 

rhis is one man’s 

generally prevail- 

_ i textbook such a 
dequate 

mntrast is the chapter on 

where the problem is 

irious points of view 

ind finally, tabulation pre- 

results collected from the 

of many groups. The 

thyroid cancer follows a 


ellent pattern. Admittedly 


ltteer 


& to review Go Bienstune DIRECT READING PERSONAL DOSIMETERS 


nt a well rounded picture, but 


k under this title, it would ap- Victoreen Pocket Dosimeters are about 

o desirable the size of a pen and clip into the pocket. 

After being charged on the 561A Dosi- 

obvious why separate chap meter Charger, to zero position, radiation 

ild have been devoted to intra- exposure causes leakage which is reflected 

nd intrapleural uses of col on a direct reading scale built into the 

pocket dosimeter. User need only hold 

oth contain valuable material Pocket Dosimeter toward a bright light 

e broader information as to look into tube and read the accumu- 
ild have been weleome It lated roentgen dose. 


gretted that the only method PORoese seeeeeesesresaeeesrerese 


Rerapernemnes cayenne INDIRECT READING POCKET DOSIMETERS 


When a group of people must be safeguard 
ed against radiation over periods of time, the 


indirect reading personal dosimeter instru 
mentation has several advantages. Daily 
) x-ray exposure methods can be maintained, 
establishing medical and legal evidence of 
daily exposure and improved personnel re- 
lations are acquired as a result of more than 
adequate health-safety measures 
You can OWN a Minometer and Dosimeters 
for less than the cost of film badge service 
for 8 or more individuals, 
j . Individual Pocket Dosimeters are charged by the 
Model 287 Minometer. After each days exposure 


pocket dosimeters are read on the Minometer, there 
by establishing an accurate day-by-day record of 
x-ray exposure for each individual 


i shielded syringe, since 
i dozen variations ol 
ethods that are safer and 
! Some iniormative 
work still mainly in 

a few groups 

r tumors by isotope 

f cervix cancer by 
ons of radioactive 
roup. Chapters on 
ind interstitial 

eloped rhe one 


i, but perhaps all 


— - 
| ‘ ' 
\ | printed and il ' 
ful reference lists are STRAY RADIATION CHAMBERS ' 
ost of the chapters Available for use with the Minometer are stray radiation ' 
‘ find the book inter chambers for detecting and measuring x-ray or gamma 
, ade radiations in any area suspected of being subject to the i 
doubtless consult it fre hazards of stray radiation, Chambers are quickly charged > 
ot a texthook for a and exposure accurately measured on the Minometer x 
perienced therapist i 
~ 


ome ot its contents Pee ese eee FSS 2 eS S282 8228228882882 288 


preciate it, even as a SPECIAL AREA MONITORS AND SYSTEMS 


. Illustrated 
ts limitations It Victoreen manufactures a variety of special instruments for meas 
wring the radiation level in hazardous locations and initiating 
slarms and/or interlocks if the level is either higher or lower than 
a pre-set intensity, This includes radiation proof alarms for very 
high imtensity sources as well as low level personne! monitoring 
We welcome inquiries for special multi-station monitoring devices 
designed to your requirements 


ii who ire 


uses of 


G Vol INSTRUMENTS DIVISION 
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imes are in addi 

yust published NI 

May '56, p. 118) in the 3602 PERKINS AVE. CLEVELAND 3, OHIO 
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RADIATION INSTRUMENT CO. 


MERCURY PULSER 


Featuring Versatility and Precision 
move 401 $9259 14 mans 


SPECIFICALLY 
DESIGNED 
for the 
NUCLEAR 
PHYSICS 
LABORATORY 


FAST RISE AND EXPONENTIAL DECAY SIMULATES 
SCINTILLATION, PROPORTIONAL OR GEIGER COUN 
TER PULSES FOR TEST AND CALIBRATION OF AMPLI 
PIERS, PULSE HEIGHT ANALYZERS, SCALERS, ETC 


Rise time: less than 0.003 microsecond 

Decay time: selector switch 
microsecond RC decay 

Pulse ltude: | mV te | V in 10 
internal supply) 

Provision for external bettery for 
Volts (continvevsly variable) 
Provision for calibration by externa! potentiometer 
Polarity switch permits selection of positive or nego 

tive pulses. 
Ovtput contains only puleee of 
Latest improved Western 
Repetition rate 3600 pom 
Precision Resistors throughout for high accuracy end 
stability. 
Stable mercury coll, protected by AC relay, leete fer 


shelf life. 


RADIATION INSTRUMENT CO. 


?.0. BOX 733 SILVER SPRING, MARYLAND 


10 ef 100 


for 1, 


steps (from 


pulses up te 45 


desired polarity 


Electric mercury reley 





MISSILE SYSTEMS 
SCIENTISTS 


Typical areas of interest include 


Neutron and reactor physi s 
general electronics and 

radar; applied mathematics 
systems analysis of guidance and 
controls; inte gration of ballists 
type missiles with vertical 
guidance; upper atmosphere 
elec tromagnetic properties 
applied mechanics 

KE propagation in microwaves 
experimental laboratory 
mistrumentation 


Inquiries ave inviled 


I urk be 4 


oe 


MISSILE SYSTEMS DIVISION 
research and engineering slaff 


LOCKHEED AIRCRAFT 


VAN NUYS © PALO ALTO © SUNNYVALE 


CALIFORNIA 


ae 
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oceedings of the (;eneva Conference 


on the Peaceful Uses of Atomie Eine rey 


Vol. 6—Geology of Uranium and 
Thorium 
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7B on prospecting for 
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Vol. 8--Production Technology of the 
Materials Used for Nuclear Energy 
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New plant now filling big 
demand for Teflon and 
Kel-F products 


peri le = =amis 


rer: 


oe | el 


pw newly opened Resistoflex headquarters is now 
producing record quantities of Fluoroflex® products. 


Fluoroflex-T (Teflon) and Fluoroflex-C (Kel-F) 
rods, sheets, tubing, pipe, electrical sleeving, back-up 
rings, diaphragms and bellows are but a few of the 
many products now being produced on the most modern 
equipment... in bigger volume .. . a wider range of 
sizes ... and the finest quality ever developed for vital 
applications. 

Also greatly expanded is production of Fluoroflex-T 
hose . .. the original Teflon hose . . . the only one proved 
by over 3 years service and now so widely specified for 
aircraft and tough industrial applications. 

More than ever now, Resistoflex is prepared to give 
you reliable service. Send for data or for quotations on 
your needs in Teflon and Kel-F products. 


@Tefion ts a DuPont trademark. Kei-F is an M. W. Kellogg trademark 
Fluoroflex is a Resistofilex trademark 


20 years of service to industry 


RESISTOFLEX 


CORPORATION 7 Roseland, N.J. Western Plant: Burbank, Cellf, 


Wereheousing Distributors: Western Fibrous Giass Products, Los Angeles, Calif. « F. 8. Wright 
Co., Detroit Mich. « Colonial Kolonite Co., Chicago, Ili. ¢ industrial Safety Supply Co., Hart- 
ford, Conn, * Lone Star Rubber Co., Houston, Tex. *« Flow Products inc., Chicago, til. 








© INORGANIC 


SODIUM IODIDE (TL) 
LITHIUM IODIDE (EU) 


© ORGANIC 


ANTHRACENE, STILBENE 
DIPHENYL ACETYLENE 


© PLASTIC PHOSPHOR 


SINTILON BRAND PLASTIC PHOSPHOR 


National Radiac ma 
tion crystals and phos; 
tection of Alpha Beta, G 
fast and slow neutr 
National Radia 
either unmount 
sealed container in 
standard sizes and sha 
crystals are available 


! 


a PERFORMANCE CHARACTERISTICS 
Principle | Relative Decay 
Emission | Light Constant 
Scintillator Spectrum | Yield te x 10" 
Material AU Betas second 
Anthracene 4440 
Dipheny! 
Acetylene 4100 
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it’s 
earlier 
than 
you 
think 


An important group of engineers in the air 
craft industry is already working on the thresh 
old of outer space. 

That group is at Martin, where creative engi 
neering is being applied to research and develop 
ment in the most advanced areas of rocketry and 
space systems planning. 

No other organization in the world hasa higher 
ceiling on its future, 

This is the ground floor, and it’s earlier than 
you think. If you are interested in exploring 
some of the most exciting engineering oppor 
tunities in the world today, contact J. M. Holly 
day, Department N-08, The Martin Company, 


, 


Baltimore 3, Maryland. 
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ANTON... 


where precision 


COUNTS 


ANTON’S 
BF, COUNTER TUBES... 


(enriched, norma! or depleted in 
B"”) for detection of either slow 
or fast neutrons are widely-used 
in reactor control and monitor- 
ing, oil well logging and neutron 
survey. Available in a wide range 
of diameters, sensitive lengths 


and wall thicknesses in 28 alumi- 


num or stainless steel 


ANTON 
END MICA WINDOW... 
alpha, beta, gamma counters are 
halogen quenched, stainless steel 
Also available with special 
organic as well as other rare gas 
fills. Window thicknesses avail- 
able from 1 mg/cm’. Tubes vary 
from subminiature to standard 
conventional sizes and are based 
with standard RMA connectors, 
JAN types available 


ANTON 
THIN WALL... 
stainless steel, halogen quenched 
counter tubes for beta, gamma 
studies are extremely sensitive 
and can meet all JAN-MII 
specifications. They are the only 
commercial! metal thin wall tubes 
available with a stainless steel 
30 mg/cm’ wall which will not 
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ANTON’S PANCAKE TUBES... 


are halogen quenched, sensitive beta-gamma 
detectors with end mica window. These units 
are designed for low intensity measurement 
and are widely used in facilities doing low- 
count work. Flat pancake design offers ad- 
vantage of large diameter window without 
large volume and high background count 
(Sample changers available.) 
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FOUR YEARS AGO 
we produced the 
WORLD'S FIRST 
commercial 
NON-OVERLOADING 
LINEAR AMPLIFIER 
have produced Non-Over 
amplifiers for practically all 


physics laboratories in the 


and lab 
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RADIATION INSTRUMENT CO. 
P.O. Box 733 * Silver Spring, Md 











ee 
mercury 
vapor 
detector 


tells instantly when a hazard exists 
in plant or lab atmospheres 


Meter is calibrated in mercury concen- 
trations for quick indication. The toxic 
limit is a full-scaie reading on the high 
sensitivity scale of Model 23, illus- 
trated. Wt.: 7 lbs.; size 13 x 844" x 
4'4"'. Three models for varying ranges. 
Write for bibliography on the mer- 
cury vapor hazard, and literature on 
Kruger Mercury Vapor Meters. 
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AUTOMATIC respectively, and are battery powered ee 
SIMPLYTROL PYROMETER Office of md Anical Ser ‘i “ { 2 De . 
partment of Commerce, VV ashington 5, 


Dp. € 


Public Relations for the Atomic Indus- 
try. This 178-page handbook is based 


on the proceedings ot a 2-iayv conter- 
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s10n on uses of atomic energy, sources 
of atomic information, public informa- 
tion needs and thinking, and available 
filmed material on atomic energy 


Cot. No. 4531 0 2500° F {fomic Industrial Forum. Ine 200 
Price $132.00 
Vadison Ave Ve bork 16 } 


»couple type Automatic Pyrometer for ¢ 00 
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PRODUCTS AND MATERIALS 


Thyratron speed control. Vari 
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i-contro!| 
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n lO to 5O hy J 150 to 5.600 


Stacked-Ceramic ‘ 
Electron Tubes e1 ake 17 8 


Ruggedness, long life (20,000 hi Low-Level Beta Counter 


high-temperature (> 400° J Uses Anti-Coincidence 


ity are the outstanding fen Specifically designed 
revolutionary new ceramic tub ( ound counting of 
available. Stacked design pen beta this unit use 

automatic assembly and constructior ed Anton G-M_ tuln 
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LABORATORY INSTRUMENTS AND APPARATUS 


Reactor computer 


Pocket Wire Stripper 
Computer components. 
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* 
Portable Leak Detector 
Model 24-210 is 

leak detector to show 


Programmed pulse generator 





Arbitrary pulse pattert 
and positive pulse ' \ 
and variable delay can be set uy or absence of small leaks, to determine Products Index 
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od vacuum geomet . and Apparatus 112 
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P : Literature Available 115 
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( Industry Notes 116 


Sopris Instruments Corp., 13 I d Klectrodynami 
St., Bouldet Colo Sierra Madre Villa, Pa 
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Lead Shields Lead Doors and Operators Lead Louvers 
Lead Laminations Weyele Melle @-lalee ) milla Lead Bolts 
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RAY PROOF often imitated but never equaled 


RAY PROOF CORPORATION 


513 West 54th Street, New York 19, N. Y 


Telephone Plaza 7-0810 
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‘t2eclé FINE ALUMINA POWDERS 


Trade-Mark 


UNIVERSAL METALLOGRAPHIC 
POLISHING COMPOUNDS ss. 


For preparing samples of materials as widely divergent as art 
pure lead, bra teel, cast iron, and cemented carbides 
Linpe fine alumina powders can be used with only slight 
modifications in a single basic polishing technique. In addi 
tion to their versatility, these powders have the added advan 
ty of ticle size, fast cutting action, low 


yi Ul 


tages of uniform!) 
cost, and ease of use 

Two types are available. Type A produces a clear un 
smeared finish for routine examination. Type B produces an 
extremely fine finish suitable for photographing at magni 
fications of 1000 or higher 

For detailed information on the properties of these powders 


call or write your nearest Linpe office 


LINDE AIR PRODUCTS COMPANY 


A Division of Unior rbide and Carbon Corporation 
30 East 42nd Street [Im New York 17,N. Y Survey Detector 


Offices in Other Principal Cities H hermetica 


“Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 


4) 
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ISOTOPE DEVELOPMENTS LTD. . ry Wide-band amplifier 


70 


HP CMD 


Laboratories & W ERMASTON WHARF 


BERKS. ENGLAN 
Londen Office 12120 M 
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They GROW world’s Largest 
Scintillation Crystals 


NATIONAL RADIAC controls critical temperatures in 
unique process with Thermo Electric Instruments 


At National Radiac, Newark, N. J., Thermo Electric equipment is 
assisting in one of modern science's strangest operations. For 
here they actually “grow” crystals for scintillation counters 
crystals that measure radiation by converting its ionization energy 
to visible light. The larger the crystal—the greater its sensitivity 
and National Radiac 

grows crystals so large 

and sensitive they can 

measure radioactivity 


from an airplane! 


Growing such crystals is 
no snap. It takes place 
in specially designed 
furnaces and is a long, 
delicate, and extremely 
difficult process. For 
many weeks the equip- 
ment must function with 
out interruption —during 
which time temperature 
control is highly critical 
Unerring accuracy within 
a range of 1150 to 
1250°F. is absolutely 


Controllers for furnace 15 
essential for final success. with T-E Portable Recorder 


Handling this tough assignment are two types of Thermo Electronic 

control systems: hi-temperature Resistance Bulbs with Resistance 

Thermometer Signaling Controllers, and Chromel-Alumel Thermo 
couples with Potenti 
ometer Pyrometer Sig 
naling Controllers. The 
success of the system 
has been outstanding 
and its unfailing accu 
racy continues to aid 
National Radiac in grow 
ing the largest and 


View showing convenient grouping finest scintillation crys 
of T-E Controllers tals in the world 





interested? Write for Controller 
Bulletins 50-K and 55-K. 





a Electric 6.inc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario 

















OVER 
20,000 
CHEMICALS 


Catalog ! 


DELTA CHEMICAL WORKS, Inc. 
VV +t 60th St. New York 23 N.Y 


Plaza 7-6317 


NEWEST Thing 
in Scalers! 


RANSCALER. 


© All transistor binary scaler! 
® 100000 p.p.s. counting rate! 


® Pulse pair resolution better 
than 10 micro secs 


® Battery or AC operation! 


For complete information and 
specifications on the Tran 
scaler and other La Roe equip 
ment for nuclear intrumenta 


tion and control, write to 


la Roe 
Instruments, Inc. 


5906 BETHESOA 14.40, US A 


sulletin 


Dust control. 


Fractionator, Warburg apparatus. 
| bulletu } p. enacl i 
metric iraction eo 
Warhurs 


Mleetronic 


ladison 3, W 


INDUSTRY NOTES 


® Jack A. Marinsky will head the n 


ear department of lonics, Inc 


ipparatu 


PB Edward Shapiro ua: 
Rothchild have 

New England Nuclear Corp., 
io Alban st Boston It 


ecialize n the chemica 


Seymour 


formed the rie 


oactive material 


nd relerence 


P Nuclear Corporation of America, 
Inc., N. Y. C., has acquired Central 
Sales & Manufacturing Corp., Den 
ile, N. J., which will now be known 
is Central Electronic Manufacturers, 
Inc. Charles Baxter, David Trumbull, 
and Bernard Bernstein have new tith 
uw engineers for Central Electronic 
Manufacturers. 


RP Nuclear Corporation of America 
has also acquired Isotope Specialties 
Co. of Burbank, California nother 


’ ‘ ‘ 
ibsidiary 


P Anthony Scala becomes president 
of Chatham Electronic Division of 
Gera Corp., succeeding W. L. Meier, 


ho becomes director of research 


& Vernon L. Brown and Harvey De 
Covnick have joined the staff of Radi- 
ation Counter Laboratories, Inc., 


Skokie, Ill 


RP Norden-Ketay Corp., has ap 
pointed Joseph Horacek, Jr., 


Western regional sales manage! 


P Ray Cooper has organized Techni- 
cal Filter Co., 2719 8. Poplar Ave 
Chicago, Ill., to manufacture hau 


filter formerly manufactured by 


Wilson & Co 


Bleeds & Northrup Co., Phila 
delphia, have received contract to de 
sign and supply the contro! tem for 
the Engineering Test Reactor from the 


prime contractor, Kaiser Engineers. 








WASTE 
DISPOSAL 


RADIOACTIVE 
Explosives 

Pyrophoric Materials 
Poisonous Gases 
Flammable Materials 
Contaminated Equipment 
Toxic Materials 

Acids and Caustics 


COMPLETE SEA DISPOSAL 
Serving the U.S. Since 
1946 


Authorized by All 
Necessary Federal, State 
and Local Authorities 


CALL OR WRITE 


Crossroads 


Marine Disposal Corp. 
26 T. WHARF 
BOSTON, MASS. 
LAfayette 3-4908 





EDITOR 
WANTED 





for responsible 

full-time 

position on 

editorial staff 
of 


NUCLEONICS 
e NUCLEAR ENGINEER 


with educatior r experience ir 
reactor tec hr gy or related 
work. Challenging opportunity 
to keep in close touch with entire 
nuclear power field. Work with 
staff of technical specialists 





Send resume, salary 
requirements to 





The Editor 
NUCLEONICS 

330 W. 42nd St. 
New York 36, N.Y. 


August, 1956 - NUCLEONICS 














Lelab metal-walled G-M tubes for anti-coincidence 
applications—where uniformity counts! 


I xcept lor a @la bead insulator, Lelab Counter Tubes are onstr ted entirely 
ol metal I} etal linder is used both as the envelope and the athode 

The restrict all ¢ nponent parts w thin the diameter of the tube 

ye stacking Fact ounter 1s custom-built, filled, and tested 


sure stability and uniformity 


LELAB PROBE COUNTER TUBE FOR NEUROSURGERY 


(Robinson-Selverstone Type) 


Made especial or neurological surgery and other purposes requiring a minia 
ture probe tube he small needle-like probe provides in ideal way of measur 
ing radioact t r ind for probing small areas with a relatively strong 


held intensit 


Write for mplete informatior 


H. W. LEIGHTON LABORATORIES, York & Sunset Lane, Hatboro, Pa. 
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s consume! 


Count nad R The basis of filter efficiency is 


lite . op tf 33 REMOVAL the accuracy of the test equip- 
nlormed group or ment. Our testing unit is peri- 
DIO. odically compared with govern- 

saga 290 * pom ACTIVE ment equipment, assuring air fil- 


ters of integrity 


pps 9 iets , No filter leaves ovr plant 
Rost nhss without passing rigid specifice- 
med opinion tions including 99.95%  efi- 
ciency on particle sizes of .3 

“a 





n the uninformes he 
e uninformed, t micron as measured by dioc- 
vas identified as a tyiphthalate smoke machine 


the imple The 


Rapes satay a FLANDERS MILL, INC, sivenwes © wen 


The theme 











be used in the com 





‘I Lewitt, NEW ENGLAND NUCLEAR OFFERS... 


ils have heen ; : . 
ch 9 A comprehensive line of 
on the Indian 


State has s ® Carbon-14 labeled compounds 


¢ Tritium and Deuterium labeled compound 
ommerce Com 


‘ii r) ® Custom syntheses 
} SEih ee! ii” 


“1 rere COMPLETE CATALOG AVAILABLE ON REQUEST 


ss of the Stat Selly 


fire 
repr 


Department's inl ATOMIC 
ASSOCIATES, Inc. new england 


lealing with ator 
“tive 


ind Chapter 16 of 


Boston, New York, Philadelphia 676 ALBANY STREET 





Vol. 14, No. 8 - August, 1956 





LETTERS 


“Hot” Shipment Containers 





Dean Sin 


The letter by M 
May issue of Nuc 
‘Hot’ Shipment ¢ 
considerable interest t 
letter leads me to belie 
recipients of radtoisot 
appreciate the proble 
mn shipping radioactive ‘ ma for contains 
While I am not c et thre in diamete 
with the great 
presently used b 
can mention some 
Other distributor 
similar problem 
Other than safet 
two most important 
ence the design and 
are the cost of contains 
shipping ( hi rye 
Preuss did not ment 
relatively high and 
customers since the 
mately be born 
Conveniences are 
to hold down these 
Our customers pre 
the greatest amount 
ing some of the obsolet« 
tainers that are now a 
old Some of the 
in use because the expe 
ment could be justified 
period of time althou 
better design Ne 
changes come faster t! 
can be altered or me 
Customers ma 
knowing that mo 
tapers of improves 
the specification 
regulations effect 
containers were built 
of Ixplosives permit 
tained for their use 
proval, and fabricatic 
tainers often require 
veal Incidental! 
regulations were base: 
container whiel 
poorly designed and 
Inconvenienher we rit 
result of our early 
and is not attributal 
of Explosives regulat 
We are not unn 
tomers’ problems, a1 
the extent of inelud 
tools, wrenches, and 


the package-—item 
118 August, 1956 - NUCLEONICS 





NEWSMAKERS 


John C. Sin ons, Jr , NaS JO ned the staff of 
i earch Corporation as dire 
s im the firm's re 

will be responsible tor 

development for the 

- well as ior special 

He had been three 

use ALOT products 

f control systems and 


reactors 





has elected William 
president ‘Alread i 
f ADIL,’s affiliate 

is also execull 
England Com 
and siting 


ol of industr 


Mechanical Arm at Knolls Atomic Power Labora- 


F. Genachte, acting director of Chase tory, operated by General Electric Co. for the AEC. 


Bank's atomic energy di 
ir, has been confirmed Remote handling of radioactive Continuously variable power 
He worked with former di materials is performed safely and and speed controls are easily mas- 
easily with the General Mills’ tered and eliminate many of the 
Mechanical Arm restrictions found in hand-powered 
This versatile unit duplicates or position-controlled mechanisms 
any motion of the human hand FULL DETAILS on the Mechanical 
Arm are yours for the asking. Write 
to Dept. N-8, Mechanical Divi- 
sion of General Mills, 1620 Central 
Ave., Minneapolis 13, Minn, 


Lawrence R. Hafstad to organize the 


e president in charge ot and arm; it can assemble and dis- 
assemble complicated machines, 
lift as much as 750 pounds, handle 


iph Furrer, 
ng and engimeerimg ot 


d president of the nuclear 


di ion of ACF, has delicate objects. 


MECHANICAL oivision oF General Mills. Ine. 


the board of ACI 


John J. Downing, | 


" 


I fh son , THE 


Irvin G. McChesney, Rochester Gas & Il — Proportional 
nt with Atomic Power fotel isti-jam Ol*lsha-iai-is 


I) t Associates who has worked 
eeder project for MODEL PCC-I4 


promoted to man 


' 
piberw ‘2 ~~ 
> | @ No window absorption 


f t tica 
ae @ 2 = geometry 
icieal cle “— Ir ideal for 
she had worked on @ Full yield a counting 


the fast Anon Soft Beta @ Differentiates between a and [ 


Princeton on earl 
(C14, $35, Ca 45) @ Negligible resolution loss 


rat gr aph te ren 


vii and Alpha @ Buit-in power supply 


four new appoint (Po 210, U 235, Pu 239) @ Converts any scaler to proportional counter 


ifacturing section ot it ; 
@ Rapid decontamination 


pment department 


John N woyre : = ee he ‘ FREE MMC CATALOG $485 oo 
y p vill b Covers NMC's complete line ” 


t git ring 
ining engineering F.O. 6. INDIANAPOUS 


: +g 1 of nuclear instruments 
G. R. MacDonald manager of material : ‘ 
. Write today for your copy. 


Leslie C. Pierson 
Manufacturer of the World's Finest Radiation Detection Instruments 


Nuclear Measurements Corp. 


eto wag 2460 N. Arlington Ave. + Telephone: LIBERTY 6-2415 
group t L110 
INDIANAPOLIS 18, INDIANA 


ear engineer 
ngin I 


i Graham, Alt 
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Industrial 
Periscopes 


AT 
HANFORD 


SAVANNAH 
RIVER 


NAVAL 
RESEARCH LAB 


IDAHO FALLS 
LIVERMORE 
CINCINNATI 
OAK RIDGE 


Check these 


NUCLEAR CALENDAR 


© 
,ept hops o1 
nerg 


hoo) 


Sept. 17-21 Pacific 
fleeting, An c. for Te 
ASTM 


mposium 


Angeles 


on radiation 


20th, 


pmer 
At) 


ASTM, 1916 Ra 


Atomic Industrial Forum, 
Chicago (Morrison 

Trade Fair of the 
industry Sept. 24-28, Chicago 
Pier Contact D. J 


AIF (see 


25-27 


ial meeting 


Sept 


Second annual 
stom 


Scherer, 


above 


Sharp Definition and Clarity Oct. &—Icffects of Radiation in Metals, 


True Color 
Complete Reliability 
No Operating Cost 


Avaliiabie with 

these custom features: 
SELECTIVE MAGNIFICATION 
REMOTE SCANNING 
WIDE FOCUSING RANGE 
"NON - BROWNING" OPTICS 
BUILT-IN RADIATION SHIELD 
INTEGRAL CAMERA ADAPTER 
MICROSCOPE RELAY 
BINOCULAR EVEPIECES 
UNDERWATER DESIGNS 


Send for Bulletin 301 


7) 
« cane BMA rain 
‘ OP e7/ 


Northampton, Massachusetts 


metallurgy sy im, at 
Ineatitute of Metals 
veland Carter 


AIM, 20 W 


clear mposi 
AIM} 
neeting, Cle 
et R. W 

‘9 NYC 18 


annual 
Con 


Shearman 


‘ ‘ 
Vinth annual conference on 


Nov. 7-9 
electrical techniques in medicine and 
biology (AIEEE, IRE, ISA) New York 
Governor Clinton Hotel Will include 
field trips to installations of interest 
Dale Trout, General Ele 
X-Ray Dept., Milwaukee 1, 


Contact | 


Hall 
Nuclear 


alder 


Nov. 22-23 


nucie@ar 


Symposium on ¢ 
British 


; I ondon 


power plant 


kinergy Conference Contact 
\ McDonald, Se y Inst. of Civil 


Creat Ceorge St 


engineers, 1-7 
London 8.W.1. 


ting 


ASMI 


technical 


Nov. 25-30-Annual mee 
New York (Statler Three 
ions will be devoted to nuclear engi 
Contact B i Prentice, 
39, NYC 18 


neering 
ASM, 290 W 
Twenty-second National 

ASMI New 
Will include enlarged nu 
clear power display section Contact 


ASME, 20 W 39, NYC 18 


26-30 


Show 


Nov 


Power York 


Coltseum 





WHERE 
TO Buy 


Rates are per inch per insertion 
tract rates are based on the use of 6 or 


Con- 


12 issues within the contract year, and 
as specified below 
Times 


18.75 


1 Time 6 Times 12 


$21.75 20.25 








Larger Sizes Now Available 
> ® 
Hi-D© Leap GLASS WINDOWS 
For use in steel, lead, and concrete walls 
Send for Circular GS-4 


PENBERTHY INSTRUMENT CO. 


4301 6th AVE. SOUTH ~ SEATTLE 6, WASH 








hy umn, 3 





A COMPLETE FILM BADGE SERVICE 


RADIATION DETECTION 


EGE ave 


COMMEBNY Ga tito cas 


AIR MAIL REPORTING - 











SEARCHLIGHT 
SECTION 


\ FQUIPMENT . USED of RESALE 


UNDISPLAYED RATE 


$1.50 a line. Minimum 3 lines 


DISPLAYED RATE 
$15.00 per inch 


one col- 
page 


INCH: {” on 
inches—to «a 


ADVERTISING 
columns 30 


NEW ADVERTISEMENTS 
Address: Classified Advertising, Nucieonics 
Box 12, New York 36, N. Y 


ssue closing July 13th 











SALE 


condition 


FOR 
(Excellent 
Used LaRoe AM 


complete with Esterline 
Mountings 


llation Counter 


Recorder & 


SS Scint 
Angus 
Car 
Write: P. O. Box 509, Huntington, W. Va 
or Phone 28268, Huntington, W. Va 








REPLIE Box No 
h publicat 

NEW YORK: P. O. Box l 
CHICAGO ON. Michig 
SAN FPRANCISCO: 68 1 


Iddre 
Li 


2 


Periodicals 


WANTED 


Anything within reason that is wanted in the field 
| ‘ince can « ule al ” 

ging b tention of t is 

mate t : suse U the 


they 
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EMPLOYMENT OPPORTUNITIES 


GENERAL ELECTRIC'S 


ATOMIC POWER EQUIPMENT DEPT. 


ANNOUNCES MOVE TO 
SAN JOSE, CALIFORNI 


of the design, development and production activities 


on COMMERCIAL ATOMIC REACTORS and REACTOR COMPONENTS 


This move to California by General Electric offers engi- 

neers and scientists an unusual opportunity in the new 

field of COMMERCIAL atomic power equipment. The 

work at the San Jose facilities provides almost unlimited 

= growth opportunities for professional men. Here GE is 
building the power reactor system for the world’s largest privately financed, all-nuclear 
power station, as well as carrying on extensive engineering and development work 
on research and test reactors, power reactors, and numerous reactor components 


NEED PREVIOUS NUCLEAR EXPERIENCE? It’s desirable, of course, but NOT 
essential. The majority of the positions open at San Jose involve practical engineer- 
ing experiences. Where specialized knowledge is needed, GE will furnish it — through 
association with recognized atomic experts, technical courses at the plant, and a 
Full Tuition Refund Plan for graduate work at nearby university. 


STUDY THIS LIST OF OPENINGS...they’re opportunities pilus: 


= 7 
PHYSICISTS AND GRADUATE ENGINEERS 


(Mechanical, Civil, Electrical, Metallurgical, Chemical) 
with 1 to 10 years experience in the following areas: 





— — 
REACTOR DESIGN NUCLEAR PHYSICS 

Design and development of reactor com Analytical work related to reactor physics 
ponents, reactor core and control drive for core design and shielding; experimental 
refueling mechanisms involved here. Also work to confirm analyses 

pressure vessels and structures 








EEE 


CONTROLS 4 INSTRUMENTATION POWER PLANTS 

Conceiving systems, performing analytical Thermodynamic and power background 
and development work, coordinating and to design heat exchangers, valves, steam 
integrating systems through proposition generating equipment, pumps, piping 
design and manufacturing. Design and Conception, design and analysis of ther- 
development of reactor and systems mo, chemical and mechanical systems for 
instrumentation reactors 











| 


Others include metallurgy, applied mechanics, coolant chemistry, 
product development, remote handling facilities and structures 


RELOCATION EXPENSES PAID « COMPREHENSIVE BENEFIT PROGRAM 
Including Insurance, Pension and Stock Bonus Plans 


Please write to: ATOMIC POWER EQUIPMENT DEPT. 


GENERAL ELECTRIC 


2900 Campbell Avenue ~ 2155 South First Street 
2 Schenectady 5S, N.Y. San Jose, California 
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EMPLOYMENT OPPORTUNITIES 
PHYSICISTS and ENGINEERS 
OPPORTUNITIES IN THERMONUCLEAR 


PHYSICAL CHEMISTS 
METALLURGISTS hen oe oe 


ynfirmed the fact 


Heke of engineers and physic Ba 
C ICAL ENGINEERS || o.°Uo Ps 
tame the H-Bomb 
Successful confinement ; 
of the fusion of light ar ol 
Positions are in our process temperatures of several hundred 


million degrees will provide the 


for advanced process development work in Pilot Plant and 
Production Plant scale testing. 
development program aimed at 


wid with a virtually inexhaustible 


more efficient and more economical ource of power, In order to achie 


the desired goal, the Princeton re 


Positions also 


available for production of nuclear fuels for the 


search team is working in a large 
various types of nuclear reactors number of fields including spectros 
copy, Microwaves, Instrumentations, 


’ 
Power Studie Vacuum Sys 


now in operation and under consid- Hig 


Analytical Chemists 
Ceramic Engineers, 
eration tems, and Plastic and Metal Re 
earcn 


Electrical Engineers 





and Statisticians 
“The effort to duplicate in miniature 
the energy source of the sun is di 


For prompt and complete rected by Dr, Lyman Spitzer, an 


information, address re- 
sume of education and 


astrophysicist, and Director of the 

NATIONAL LEAD COMPANY University Astronomy Department 
a He is assisted by a small but growing 

experience to Employ- , nmr OPERATOR group of Physicists and Engineers 

ment Superior, Dept. \ fata Kune tngr@cmmssn Pane) ||, 

J-101, versity grounds in Princeton, a sub 


urban community fifty miles from 


work is conducted on Un 


New York and Philadelphia 
If you are i Physicist, and elec 


trical Or a mechanical engineer and 











are interested in finding out about 


the opportunities at the project 


HONEYWELL 


‘FIRST IN CONTROLS’ 


you ay do SO by end! ng your 


s a 
Engineer, Design | | viet tu tite nee ts 


New Jersey 





ADVANCED DESIGN GROUP 
AIRCRAFT NUCLEAR 
PROPULSION PROJECT 








OFFERS Broad Opportunities in the 
NUCLEAR FIELD for ENGINEERS 








with experience in 


RESEARCH 
DESIGN and DEVELOPMENT 


APPLICATION and 
SYSTEMS ENGINEERING 


Openings for ELECTRICAL ENGINEERS 
MECHANICAL ENGINELES PHYSICS 
MAJORS in all phases of Indust 
strumentation including Automa 
Processing and Nuclear Kea 
Opportunities permit desimning 

ing with equipment from the 

ing through Coverepment to a 

tional checkout. These px 

cellent potential for men with ambit 
inventiveness 

Openings are with a separate! 

division whic h is expand na rapt 

present trend in Automate Date 

img and Reactor Control area 
provide westiae and benefit 
one of the leaders in INDUSTRI AL 
TOMATION 

Send a complete resume of ye 
experience and special training 

a statement of your interest anc 
quirements to 


D. R GARVE' Y 
Manager of Er 
HONEY W E L L 
BROWN INSTRUMENTS DIV. 


Wayne & Windrim Aves 
Philadelphia 44, Pa 


ite 


‘ 








jeneral Electr ANP Dk 
mt esprit de a part f 
rk-environment. T? be 
the application f nucica 
ower for aircraft propulsior fler 
valified engineer th Ppor 

for Personal ‘ 


th 


with professional “ 


Per 
ensinecring de 
diversified ex 

analysis and design of 

components, including 

clear reactors. The jot 

: responsibility for pre 

liminary design analysis {f powe 
plants ‘ directing 


uraged 


Openings in Cincinnati, Ohio 
and idaho Falls, idaho 


Address replies stating alas 
guirements, to location 


W. J. Kelly L. A. Munther 
P. ©. Box 132 P.O. Box 5 
Cincinnati, O Idaho Falls, Idaho 


GENERAL QB ELECTRIC 





SENIOR POSITIONS 
AVAILABLE AT 
JACKSON & MORELAND, INC. | 
BOSTON, MASSACHUSETTS 





Two senior positions for engineers 
with nuclear experience are now 
open in this long-established firm 

Systems Engineer—responsible for 
heat balance calculations, design 
of piping and auxiliary systems 
and for consultation on instruments 
and controls. 

Shielding Engineer—responsible for 
shielding design and radiation 
protection of component ports, and 
for consultation on health physics 
instrumentation 
These positions are in connection 
with projects involving reactors 
particle accelerators and hot lab 
oratories 
Employee benefits include pension 
and profit sharing pians 


Write at once to: Mr. P. Compegnene 


JACKSON & MORELAND, INC. 
600 Park Sq. Bidg., Boston 16, Mass 
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EMPLOYMENT OPPORTUNITIES 


The First in a Series of Announcements 

* Progressive Expansion of Program 
and Facilities in Mathematics at the 
Knolls Atomic Power Laboratory 


GENERAL ELECTRIC'S 


KNOLLS ATOMIC POWER LABORATORY 


VOCES 
CONSTRUCTION OF A MODERN 
CENTER FOR MATHEMATICS 


Because we believe that theory is our most power rful we apon in dealing 
with reality, we are expanding our Mathematical Analysis Program 
One of the first elements in this expansion is the creation of a new and 
modern building for mathematician and physicists which will be the 
center of the Laboratory’s efforts to meet by theoretical means the 


challenges of the nuclear energy field 


We are seeking men with strong mathematical training at all degree 
levels to participate in this expanding Numerical Analysis Program 

a program growing not only in staff, equipment, and facilities, but also 
in concept and function. They will work in close association with our 
theoretical and experimental physicists. There are openings in ea h of 


the following fields 


RESEARCH IN MATHEMATICAL TECHNIQUES 
Numerical solution of the diffusion equation for complicated geometrical arrays 
taxes even the n t powerful electronic computers, Fundamental work in iterative 


technique must be carried out 


FORMULATION AND EVALUATION OF THEORIES 
Due to the nature of physical situations now being encountered, the rough ap 
proximations which were former lequate must now be improved. The ultimate 


test of such in provement is cor ’ n with experiment 


APPLICATIONS TO REACTOR PROBLEMS 

A broad program of computation f for reactor design must be effected incor 
porating the best availab nique Strong interests in computation and in 
machine properties are indicated. The program at Knolls offers the atmosphere, 


the equipment, the nchne ubject matter and the maternal benefits conducive 
1 


to a satisfying career in apt ’ { mathematics 


A LETTER TO DR. S R ACKER. EXPRESSING YOUR INTEREST 
WILL RECEIVE IMMEDIATE ATTENTION 


Knolls Atomic Power Laboraiory 
GENERAL @@ ELECTRIC 


SCHENECTADY. N 
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EMPLOYMENT OPPORTUNITIES 





FRANKLIN INSTITUTE 


Laboratories for Research 
and Development 


Philadelphia 


Offers Career Opportunities in 
Nuclear Power 


MECHANICAL ENGINEERS 


ol applied me 
chan emphast ( 3f thermal! 


stress, 
(,et into 


pote ntial 


Send complete resume to: 


PERSONNEL DIRECTOR 


THE FRANKLIN INSTITUTE 


Philadelphia 3, Pa. 








‘a A \ Ot E Vai 











ASSISTANT SECTION HEADS 
AND SUPERVISORY ENGINEERS 


Opportunitie availa eri Department 


Francisco Peninsula of | Power or Research R 
experi tice 


Plea mail comple t¢ 
salary history, ete 1 / 


AMERICAN-STANDARD ATOMIC ENERGY DIVISION 


1682 Brogdway Redwood City, Calif 














RESEARCH ELECTRONIC DESIGNER 


IN Development and design of industrial measure 


NUCLEAR WELL LOGGING ment and contro! equipment for the continuvel 
process industries Unusual opportunitieos in a 
rapidly expending firm and industry for persona! 
growth through technical know how and hard 
work. BSEE of MSEE required fo ) years 
Nuclear Physi ist, Ph.D. or ex vi experience Servo and feedback experience 
lent, prefe rably with some expe helpful Send resume to: 1205 Chesapeake Ave 
ence in oil well logging or geolog Columbus 5, Ohio 
Principal emphasis in this pos 


will be placed on development : - . 
Scsannilidien of a Sleds Si ndustrial 





* Position is perma 
nent 

* Excellent working 
conditions 








* Liberal publication * Sala 7 
ams ACTIVE ASSOCIATE 
Apply in writing t ; a mn gat , ion, we { 4 
Gulf Research & Development Co. rte A Ey 
P. O. Drawer 2038 7 f — 
P2261 NUCLEONICS 


Pittsburgh 30, Pennsylvania 1125 W. 6 S$t., LOS ANGELES 17, CALIF 

















') Engineer, ME, EE 
Nuclear Reactor Design 


for Aircraft 


highly 


Openings at Cincinnati, Ohio by 
and Idaho Falls, idaho 


idd re 


W. J. Kelly L.. A. Munther 
P. ©. Box 132 P. ©. Box 53 
Cincinnati, O Idaho | 


GENERAL @@ ELECTRIC 
€ & 


x 5935 
ls 


ills, Idaho 


Offers Unusual Challenge 
and Opportunity to . . 


PHYSICISTS and ENGINEERS 


with high vacuum and microwave experience 
for long range Research and Development on 
Molecular Oscillators 








ji ¢ 


GORDON THOMPSON © BUftterfield 8-2600 


eve 38 of weekend ingement 


A r 


ELECTRICAL TESTING LABORATORIES, Inc. 


2 East End Ave N.Y. 21, N.Y 





RADIATION CHEMIST 


P. 2478 Nucleonics 
Div., P.O. Box 12, N.Y. 36, N.Y 











0 
FRANCINE 


Position Vacant 


Personne! Managers—Need experienced Engineers 
I * 
Ww 
Ens 
Bb 


August, 1956 - NUCLEONICS 











INDEX TO ADVERTISERS 
AUGUST 1956 


American Time Products, Inc. 78 
Anton Electronic Labora- 
tories, Inc. 110 
Assembly Products, Inc. 111 
Atomic Industrial Forum, Inc. 
9, 10 
Atomics International, a div. 
of North American Avia- 
tion, Inc. 


Baird Associates-Atomic In- 
strument Co. 3rd Cover 
Barco Manufacturing Co.. .101 
Blickman, Inc., S. 3 
Byron Jackson Pumps Inc., 
a Subsidiary of Borg- 
Warner Corp. 81 
Carlson, Inc., G. O. 17 
Central Research Laborato- 
ries, Inc. 93 
Century Electronics & Instru- 
ments, Inc. : 23 
Chromium Corporation of 
America 102 
Convair, a division of Gen- 
eral Dynamics Corp. 7 
103 
Crane Packing Company 87 
Crossroads Marine Disposal 
Corp 116 
Delta Chemical Works, Inc..116 
Detectolab, Inc., an affiliate 
of Borg-Warner Corp. 95 
Eberline Instrument Division 
of Reynolds Electrical & 
Engineering Co., Inc. 13 
Ekco Electronics, Ltd. 83 
Flanders Mill, Inc. 117 
Fluke Mfg. Co., Inc., John 86 
Ford Instrument Company, 
Division of Sperry-Rand 
Corp. 25 
General Electric Company .4, 5 
28 
2nd Cover 
General Mills, Inc., Mechan- 
ical Div 119 
International Nickel Com- 
pany, Inc. 20 
Isotope Developments, Ltd..114 
Kollmorgen Optical Corp... 120 
Kruger Instruments, Harold. 110 
La Roe Instruments, Inc. 116 
Leighton Laboratories, H. W.117 
Linde Air Products Co. 114 
Lindsay Chemical Co. 90 
Lockheed Aircraft Corpora- 
tion, Georgia Division 21 
Lockheed Missile Systems 
Div 106 








Vol. 14, No. 8 - August, 1956 


effective 
solution 
for 
shielding 
windows 


THE PROBLEM OF SHIELDING VIEWING WINDOWS is solved 
with an optical grade solution of zinc bromide. Prompt delivery of thi 
compound, proved satisfactory and in complianc 

specificatior is Offered by Michigan Chemical Corporation 


producer of chemicals for more than 20 years 


For further information let us send 
you a reprint of an article from 
NUCLEONICS Design and 


Construction of Viewing Windows 


MICHIGAN CHEMICAL CORPORATION 
§22 Bankson Street, Saint Lovis, Michigan 


RADIOISOTOPES 


for RESEARCH and PROCESS CONTROL 


BETA SOURCES... for inclusion in 
thickness and density gauges for sta- 
tionary or moving stock. 


GAMMA SOURCES... for utilization 
in density and liquid level gauges, instru- 
ment calibration and irradiation studies. 


ALPHA; BETA SOURCES... ioniza- 
tion for stabilization of electrical dis- 
charge in gaseous medium; analysis of 
gaseous mixtures, static elimination. 


BETA SOURCES... featuring excita- 
tion of phosphors for illumination, safety 
marking and photometry. 


NEUTRON SOURCES... activation analysis, oi! well logging 


UNITED STATES 

RADIUM CORPORATION 

Hanover Ave., Morristown, N. J 
Regional Offices: 5420 Vineland Ave N. Hollywood, 
Calif 4624 W. Washington Bivd., Chicago, Il 
Affiliates: In Canada Kadelin-Kirk LAd., 1168 Bay 
St., Toronto, Ont.; In Europe United States Radium 

) Europe “4 Avenue Krieg, (,eneva witzerland 
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are required in a non-overloading linear amplifier to Thermal American Fused 
examine small x-ray pulses in the presence of large Quartz Co., Inc. 91 
gamma pulses Thermo Electric Co., Inc 115 
United States Radium Corp..125 
Victoreen Instrument Co. 105 
For three years... Westinghouse Electric Corp. 100 
111 
Weston Electrical Instrument 
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Where To Buy 


discriminating persons have had the advantage of such 
a non-overloading amplifier as standard equipment in 
all RIDL Pulse Height Analyzers, Spectrometers or other 
counting apparatus incorporating a linear amplifier. The 
curves shown here by courtesy of Dr. E. Anders, Uni LASSIFIED 
versity of Chicago, were obtained with RIDL equipment 
models 43A Detector, 115 Analyzer, 200S Scaler 
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The MODEL 101B 


RADIOACTIVITY RESEARCH SCALER 


Model 101B is a new scaler for the latest 

research techniques which combines high-speed 
resolution and added scale factor with the complete 
Atomic’s Model 101M an 
This 


vacuum tube diode-coupled binary scaler exemplifies 


reliability that has made 


industry-wide 


favorite newly designed 
Atomic’s extensive experience in the field of atomi« 


energy researe h instrumentation 


lhe Model 101B is suitable for use with amplifiers 


or scintillation detectors 


preamplihers 


\ recommended research quality scintillation counting assembly 
ides the Model 101B, a Model 312 Super-Stable High Voltage 
Model 810A well-type Scintillation Detector built-in 
verloading Linear Amplifier) and Model 960 Dual Purpose 


(with 


Precision Timer 


For prices and delivery, please request Bulletin 101-1 


SALE S REPRESS E 
* ATOMIC ASSOCIATES, INC New York, N.Y 
W A. BROWN & ASSOCIATES 


NTATtIYVeE Ss 


Boston 73, Mass Philadelphia 36, Pa 


Alexandria Va Branch Offices throughout South 
KITTLESON COMPANY-Los Angeles 36, Calif.—Soan Francisco, Calif 
RON MERRITT COMPANY Seattle, Wash. * H E RANSFORD CO 
PACKARD INSTRUMENT CO.-LoGrange, !!|. © OVERSEAS 


CANADIAN MARCONI CO Montreal France India, Israe Italy 
T te A peg — Vancouver—Halifax 


Albuquerque, N. Mm 

Pittsburgh 19, Pa 
Australia, Belgium, Denmark 
Japor 
Switzerland 


Norway Mexico Swede 


é 


FEATURE 
¢Vacuum-tube diode coupled bi- 
nary scaling stages with integral- 
type construction 
e Conservative design all com- 
ponents operate well below maxi- 
mum ratings. 
*Expander amplifier type pulse 
height discriminator 
Seale: 1024 followed by 6-digit 
electrically 
Seale Selector 
256, 1024 
Maximum Input Sensitivity O.25 
volts, negative only 
Pulse Height Discriminator: set 
table from.0.25 to 1OV. by 10-turn 
locking-type helical potentiometer 


reset register 


Switeh 16 Ot, 


control 
Resolution: conservatively rated at 
1 microsecond for random pulse 
pairs 
Control: tinne 


manual or preset 


when used with external timers 


Visit Booth 1319 & 1320 1.S.A. Show, New York 


‘Baird —-Associates-- Atomic Instrument Co. 


33 UNIVERSITY ROAD, 


CAMBRIDGE 38, 


MASS. 
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Record radiation 
in lab or plant 


...wit the BROWN ELECTROMETER 


Valuable aid in chemical nucleonics, this in- sensitivity model... can be changed by 10 or 
100 to 1 by means of a range switch. System 


id te teat ' tudi accuracy is approximately 1° of scale. Zero 
mpere... n r . ac 
aati ee ee Ve ee Seen drift should not exceed 0.3 millivolt per day. 


nuclear fuel reprocessing, and similar atomic Input resistor is 10'' ohms for highest current 


strument records currents as small as 10°'° 


investigations. sensitivity ilso supplied in values down to 
LO” ohms 


HE exceptionally high snsitiv ( the : 
Ty a y high sensitivity of ' High stability and low system noise assure de- 

Brown Electrometer makes it ideal for a or 

, f at liat , pendable measurements. Switches can be pro- 
wide range O avomic radiation measurements 

B ” vided in the instrument to actuate external 
Use it with beta gages, ion chambers, photo : > are 
ilarms at preset limits of radiation level. 

electric scintillation counters or other detecting 
elements which produce minute currents. It is The Brown Electrometer, proved by years of 
excellent, too, for use in mass spectrometers use in leading atomic installations, is a valuable 
in spectroscopic analysis using vacuum photo usset in any lab doing nuclear studies. Call your 
tubes local Honeywell field engineer for a discussion of 
= your application . . . he’s as near as your phone. 
‘he Electrometer consists of a preamplifier 
head connected to a special ElectroniK recorder MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Ave- 


In addition to current measurements, it can be 
nues, Philadelphia 44, Pa.—in Canada, Toronto 


supplied as a high-impedance millivoltmeter 
Full scale range is 10°'’ amperes for maximum 17, Ontario 


H Honeywell 


BROWN INSTRUMENTS 


Fits ww Couttols. 





